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ACUTE RENAL 


FAILURE 


EXPERIENCES WITH CONSERVATIVE AND HEMODIALYTIC TREATMENT OF 32 CONSECUTIVE CASES 


By JORN HESS THAYSEN, STEFFEN GJORUP and SVEN-AGE KILLMANN 


Several reviews (1, 5, 7) and monographs (3, 
6) have been published on the etiology, patho- 
genesis, pathology, clinical course and rational 
treatment of acute renal failure, but reports on 
therapeutic results with and without hemodialysis 
in consecutive materials are still rather scanty (2, 
8). For this reason we have found it justified to 
publish a material from the Medical Department 
A of Rigshospitalet, where a special unit for the 
care of such patients has been in operation since 
May Ist, 1955. 

The prognosis of acute renal failure depends 
as much upon the primary disease as upon the 
severity and duration of the complicating uremia. 
Relatively detailed case histories with information 
about the primary disease, the course of renal 
failure and the nature of possible complications, 
therefore, become a necessary prerequisite for the 
proper assessment of therapeutic results. In the 
following, the main emphasis has consequentlv 
been placed upon a delineation of current prin- 
ciples of treatment in the department and a pre- 
sentation of therapeutic results, including a full 
list of case reports. 


IL. PRINCIPLES OF TREATMENT 

During an acute renal shut-down the ability 
of the kidney to excrete nitrogenous waste 
products and non-volatile acids and to regulate 
the volume and composition of the body fluids 
is temporarily lost. The aim of treatment is to 
counteract the resulting metabolic disturbances 
in order to keep the patient in the best possible 
condition until spontaneous regeneration of renal 
function occurs. Daily measurement of 24-hour 
creatinine clearance is a valuable means of fol- 
lowing the rate of renal functional recovery (3) 
and provides information of practical value in 
therapy. It appears from Table 1 that further re- 
tention of nitrogenous waste products usually 
ceases when creatinine clearance exceeds 5 ml/ 
From the Medical Dept. A, Rigshospitalet, University 
Hospital of Gopenhagen. 
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Table 1. 
Relation between urine volume, creatinine clearance 
and spontaneous decrease in serum urea. 





24 hour 
creatinine 
clearance 
exceeding 
5 ml/min. 


24-hour urine 
volume 
exceeding 
1000 ml. 


spontaneous 
decrease in 
serum urea 


Mean of 15 
patients 


5-21 


3-23 


Days 4-20 
after 


onset 


range 


mean 10.9 12.1 12.1 





min. and that this occurs a few days after the 24- 
hour urine volume has surpassed 1000 ml. The dav 
when creatinine clearance first exceeds 5 ml/min. 
(or, on a rough estimate, the day when diuresis 
exceeds 1000 ml), thus represents a practical 
clinical demarcation between two periods with 
somewhat different therapeutic problems: an 
“oliguric period” with increasing uremic in- 
toxication and a “polyuric period” in which 
uremia gradually subsides. During the oliguric 
period therapy is directed towards combating 
electrolvyte disturbances, notably hyperpotassemia, 
preventing overhydration and delaying retention 
of nitrogenous waste products. If renal failure is 
of short duration, this aim may be achieved by 
conservative measures alone, but in prolonged 
renal failure normalization of electrolyte distur- 
bances and removal of nitrogenous waste products 
by hemodialysis may become a necessary adjunct 
to conservative treatment. During the polyuric 
period, urinary electrolyte and various 
complications to uremic intoxication may require 
different but no meticulous therapeutic 
measures. 


losses 


less 


CONSERVATIVE MANAGEMENT 

Good conservative management is fundamental 
in the treatment of acute renal failure and may 
be supplemented with, but can never be sub- 
stituted by, hemodialysis. Conservative treatment 
is directed towards combating the development 
of, or at least minimizing the effect of, the meta- 
bolic derangements of renal failure. 
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a) Accumulation of nitrogenous waste products. 
Nitrogenous waste products are liberated from 
damaged tissue (trauma, wounds, infection) and 
by catabolism, and cannot be excreted with the 
urine in the oliguric period. Careful revision of 
wounds, removal of hematomas and necrotic tis- 
sue and treatment of infection should therefore 
be combined with measures which reduce protein 
catabolism. Theoreticallv, catabolism of lean tis- 
sue may be minimized by supplying non-protein 
calories in sufficient amount to cover the re- 
quirements of energy metabolism, whereas the 
salue of available anabolic steroids is highiv 
questionable (6). We have not found it feasible 
to employ the high-caloric low-protein diets of 
Borst and Bull, but have in several cases 
used infusion of 50 per cent glucose solution with 
40—60 TI. U. of insulin and 5000 I. U. of heparin 
per liter via a polystan catheter introduced into 
the inferior vena cava through the saphenous 
vein on the femur. In the oliguric period only 
about 500 ml of this solution may be given per 
24 hours if the patients are to be kept in a satis- 
factory state of hydration (see below). This 
limited amount of glucose calories (500 ml 50 
per cent glucose —= 1000 calories) has only a 
questionable effect in delaving the rate of tissue 
catabolism. Infections in the femoral wounds and 
local thrombotic complications have, moreover, 
been a consequence of caval catheterization in 
some cases. We have therefore given up intracaval 
infusion, and the patients have received peroral 
fluids free from protein and electrolytes and have 
been supplied with some calories by the addition 
of glucose or other sugars to the drinks (100— 
200 calories per day is usually the maximum of 
what the patients can take in this way). 

Soon after 24-hour creatinine clearance exceeds 
5 ml per minute and the serum urea is dropping, 
we have offered our patients a diet as rich in 
calories and protein as they could possibly take 
in order to arrest tissue breakdown and enable 
regeneration to take place. 


b) Extracellular potassium accumulation due 
to reduced renal excretion of potassium in the 
oliguric period is the most serious single meta- 
bolic derangement of acute renal failure, since 
in the course of a few days it may lead to potas- 
sium intoxication and sudden death in cardiac 
arrest. Every measure that may retard the devel- 
opment of hyperpotassemia is, therefore, to be 
used. A complete omission of exogenous potas- 
sium supply is a matter of course, but insuf- 
ficient in most cases. A certain amount of potas- 
sium is inevitably liberated by tissue catabolism 
and in some cases also from necrotic tissue, large 
hematomas or digested blood in the gastrointesti- 
nal tract. The resulting hyperpotassemia may be 
combated by all measures that minimize release 
of potassium from catabolized or damaged tis- 
sue, by treatment that leads to a shift of potassium 


from the extracellular fluid to some other body 
compartment and by direct removal of potassium 
from the organism. 

Reduction of potassium release from cata- 
bolized and damaged tissue has been discussed 
above in relation to protein breakdown. 

Displacement of potassium from the extracel- 
lular fluid. It is well known that intravenous 
infusion of concentrated glucose solutions may 
reduce an abnormallv elevated plasma potassium 
concentration and normalize electrocardiographic 
changes due to hyperpotassemia. The effect is 
enhanced if insulin is added to the glucose solu- 
tion. The effect of glucose-insulin has been ob- 
served and used therapeutically in several of our 
patients during the first hours of intracaval glu- 
cose infusion (Fig. 1). Whether permanent in- 
fusion of concentrated glucose may keep the 
plasma potassium concentration within normal 
limits for several days or efficiently retard the 
development of hyperpotassemia is another still 
unsolved question. Since giving up intracaval 
glucose infusion, we have used repeated intra- 
venous injections of 50—100 ml of 50 per cent 
glucose and insulin in a peripheral arm vein 
with satisfactory result. It is our impression that 
the reduction of plasma potassium obtained by 
this procedure is only of short duration; accord- 
ingly, repeated injections of glucose-insulin have 
only been used as an emergency procedure, for 
instance in the hours necessary for preparing the 
patient and the equipment for hemodialysis. 

Removal of potassium from the organism. Per- 
oral resins have been recommended in conserva- 
tive treatment in order to deplete the organism of 
potassium via the intestinal secretions and may 
be of additional value in cases of extensive intesti- 
nal hemorrhage where large amounts of potas- 
sium are liberated from the digested blood. Al- 
though theoretically rational, the use of resins 
is complicated in oliguric patients and frequently 
ineffective (6), and until better preparations are 
at hand, hemodialysis appears to be a more effec- 
tive means of combating severe hyperpotassemia. 

During recovery of renal function, urinary 
potassium losses in the polyuric period may 
lead to depletion of potassium, sometimes result- 
ing in severe hypopotassemia. The magnitude of 
potassium loss appears to depend on urine volume, 
and since we have generally avoided marked 
polyuria (see later), potassium depletion has 
never become a serious problem in the present 
material. Peroral potassium supply has been 
rapidly increased by the diet offered to the 
patients in the polyuric period, and only 3 
patients in the present material required an addi- 
tional parenteral potassium infusion on account 
of menacing hypopotassemia with electrocardio- 
graphic changes. 


c) Acidosis, hyponatremia and hypochloremia 
have only occasionally been severe in our cases, 
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Fig. 1. 


Effect of infusion of 50 per cent glucose with 40 i. u. of insulin per liter on plasma 


potassium concentration and electrocardiogram (case No. 2 


24). 
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and in view of the risk of development of pulmo- 
nary edema by infusion of sodium-containing 
fluids, we have never found it feasible to correct 
these electrolyte disturbances during conservative 
treatment in the oliguric period. All losses from 
vomiting, diarrhea and fistula have, however, 
been measured and quantitatively replaced Cwith 
the single exception of potassium). During the 
polyurie period, peroral intake was usually suf- 
ficient to counterbalance urinary losses; if not, 
subcutaneous infusion of isotonic saline or so- 
dium bicarbonate solutions was given. 


d) Water balance. Maintenance of correct water 
balance is very important and a difficult prob- 
lem, especially if the oliguric period is very 
prolonged. The risk of overhydration with sub- 
sequent development of pulmonary and cerebral 
edema cannot be stressed too much. Therefore, 
minute care must be taken to keep the patient 
in a correct state of hydration. In the oliguric 
patient a satisfactory balance can only be ob- 
tained by weighing the patient daily (if neces- 
sary on a bed scale), since insensible water loss 
and sweating rates are exceedingly variable, and 
since certain other losses (e.g., vomiting, diar- 
rhea, hemorrhage) cannot always be measured 
with sufficient exactness. The water contained 
in and the water of hydration formed by cata- 
bolized tissue must be exereted if the organism 
is to be maintained in status quo with respect 
to hydration. We have, therefore, restricted the 
amount of fluid administered (as infusion and 
perorally) to 300—700 ml per 24 hours and aimed 
at daily weight losses between 200 and 700 grams, 
depending upon the actual weight of the patient 
and the rate of tissue catabolism (as estimated 
by urea accumulation). In 13 of our cases, fol- 
lowed during 9—41 days of oliguria, weight los- 
ses ranged from 237 to 727 grams per day or from 
0.37 to 1.25 per cent of body weight per dav. 
Mean values are: 16 days, — 469 grams per day 
and — 0.74 per cent of body weight per dav. 

In cases of acute renal failure following deliv- 
eries, we have restricted fluids to 100 ml per 
24 hours or even less and thus achieved an 
excess weight loss to allow for the physiological 
excretion of surplus water that follows termina- 
tion of pregnancy (Fig. 2, Case No. 30). Patients 
admitted in a condition of overhydration (which 
cannot always be avoided if therapy of a shock 
anteceding renal failure requires several trans- 
fusions) have likewise been maintained on very 
restricted fluids for several days to restore balance. 
Overhydration may, however, be so severe that 
it is not possible to wait several days for a 
normalization of hydration. Case No. 2 is an 
example of such severe overhvdration with a fatal 
outcome, and the patient might have been saved 
if hemodialysis with the prime object of remov- 
ing fluid had been attempted without delav. 

An abrupt weight loss, associated with urine 


volumes exceeding 2—3 liters at the start of the 
polyuric period, is probably always a criterion 
of overhydration during oliguria and has been 
seen in only one case of the present material 
(No. 1, Fig. 2). In the remaining cases weight 
loss was smooth (as shown e.g. in Figs. 2, 4, 5, 
6, 7, 8), and 24-hour urine volume in the polyuric 
period was only 1.85 liters as a mean of all sur- 
viving cases. A marked polyuria may cause de- 
pletion of electrolytes, notably of potassium, and 
is potentially dangerous if urinary losses are not 
exactly measured and quantitatively replaced. 
Consequently, we have never forced fluids in the 
polyurie period but have administered an amount 
of fluid that approximately equalled renal and 
extrarenal losses on the foregoing day (ú. e, 
diuresis plus 500—1000 ml if there was no 
vomiting, diarrhea or other extrarenal excretion 
apart from insensible water loss). 


e) Anemia may become severe during acute 
renal failure and is probably caused by a com- 
bination of bone marrow inhibition, decreased 
erythrocyte survival time and frequent blood 
drawings for analytical purposes. We have only 
rarely corrected anemia during the oliguric 
period. When we have done so, erythrocyte con- 
centrate has been slowly infused and generally 
well tolerated. Actual blood losses, however, have 
been measured as exactly as possible and have 
always been quantitatively replaced. In the poly- 
uric period we have regularly corrected anemia 
by several blood transfusions. 


HEMODIALYSIS 

If the oliguric period is protracted, death will 
eventually occur from hyperpotassemia or from 
uremic intoxication and its complications, despite 
the best conservative management. In such cases, 
normalization of electrolyte derangements and 
removal of nitrogenous waste products by hemo- 
dialvsis become a necessary adjunct to conser- 
vative treatment. 


Technique. The dialyzer used in the depart- 
ment is the model which has been constructed 
and described bv Alwall (1). Currently we 
draw blood from the radial artery and return it 
to an antecubital vein on the same arm. With 
sufficient care the same vessels may be used for 
repeated dialyses. In order to secure a blood flow 
of about 300 ml per minute, a membrane pump 
is interposed in the circuit between the patient 
and the dialyzer. 


Effect. The effect of the dialytic procedure 
with the current technique is demonstrated in 
Table 2. Normalization of serum electrolytes pro- 
ceeds very rapidly Gwithin 1—2 hours), whereas 
removal of nitrogenous waste products requires 
an average of 6 7 hours of dialvsis. Ff the patient 
is not overhydrated, a weight loss of 1 4 kg 
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Table 2. 
Effect of 14 consecutive dialyses. 

Serum ° Serum : : n . Hemog- 

maat . urea : rs ee rn er a lobin® 

eas el ialysis ours mg/100 m Kdl mEaq/1 a pe 100 ml 

Case No. | No dialyzed : " 

| before, after | before after | before | after | before after | before, after | before after 
16 | 7 365 134 5.8 4.1 18.8 23.2 138 140 91 106 9.0 9.0 
18 1 7 401 198 7.0 5.0 17.7 23.2 124 133 67 92 9.9 9.9 
20 1 | 8 512 278 1.1 4.0 13.7 20.7 139 140 86 92 1.5 10.2 
2 5 401 202 6.8 3.6 12.6 19.7 ? ? 93 93 74 10.5 
26 1 74 440 133 8.3 3.8 15.7 21.4 138 146 92 104 6.0 0.3 
2 7 359 91 6.4 4.3 17.0 19.0 144 142 104 103 8.9 11.2 
3 7 466 160 6.1 3.3 11.4 20.9 138 140 92 102 8.3 11.5 
4 8 634 243 71.5 3.4 8.3 18.3 142 146 91 100 9.1 11.0 
27 1 7 >04 196 6.5 3.8 21.0 21.0 130 141 87 102 0.4 13.3 
2 6% 423 164 1.3 4.1 15.4 18.8 139 147 98 103 10.9 13.0 
3 614 439 150 1.3 3.7 14.7 19.2 136 142 97 102 9.7 12.9 
30 1 7 448 164 EN 4.0 11.4 21.1 141 144 92 104 8.7 10.8 
2 | 5 382 133 7.1 4.4 14.8 18.8 137 145 99 100 10.2 12.3 
32 1 41 466 201 | 4.2 3.1 18.2 21.4 130 137 71 95 14.4 14.9 
Mean 62/3 | 447 155 6.8 3.9 | 15.1 , 20.5 137 142 90 100 902 114 





which occurs during dialysis permits replace- 
ment with transfusions of blood or erythrocyte 
concentrate and explains the rise in hemoglobin 
demonstrated in Table 2. 


Indications. It is obvious that hemodialytic 
treatment should only be used in cases of poten- 
tially reversible renal diseases. Diagnosis thus 
becomes very important and renal biopsy may 
be of decisive value, as emphasized by Brun 
et al. (4). When dialytic treatment has been de- 
cided upon the next question is: when should 
the patient be dialysed? Currently we would 
regard dialysis indicated in the following situa- 
tions: 

a) When serum urea concentration exceeds 400 
mg per 100 ml and 24-hour creatinine clearance 
is still below 5 ml/min. 

b) When serum potassium concentration ex- 
ceeds 7.0 mEq per liter and cannot easily and 
lastingly be corrected with glucose and insulin. 

c) When the patient is severely overhydrated, 
with the prime object of removing fluid, inde- 
pendently of urea and potassium concentrations. 


Contraindications. Dialysis should hardly ever 
be used in cases of chronic, irreversible renal 
failure and in cases of acute renal failure where 
the outlook for the primary disease is hopeless 
(cf. No. 31). In all other cases of partially or 
completely reversible renal failure, contraindica- 
tions can only be relative, since one is dealing 


with a condition that has an exceedingly high 
lethality if uremia has progressed so far that 
dialytic treatment comes at all into question. It is 
worth realizing, however, that dialysis may be 
associated with an additional risk in the follow- 
ing situations: 

a) Severe hypertension, since a rise in blood 
pressure may occur during dialysis in hyper- 
tensive patients and lead to hypertensive enceph- 
alopathy (No. 26), cerebro-vascular accidents 
(No. 20) or other complications. 

b) Actively or potentially bleeding lesions. Pre- 
vious surgical procedures or deliveries are usual- 
ly no problem if more than 3 or 4 days have 
elapsed between operation and dialysis. More 
serious are gastrointestinal hemorrhages due, e. g., 
to peptic ulcer or to gastrointestinal uremic le- 
sions. As opposed to external hemorrhage, it is 
difficult to check and quantitatively replace blood 
loss in the gastro-intestinal tract. Moreover, trans- 
fusion therapy of a bleeding that occurs on the 
resorptive surfaces of the gut involves a risk of 
overhydration. Finally, resorption of potassium 
and protein from digested blood may accentuate 
the metabolic disturbances of renal failure. Thus, 
interruption of dialytic treatment on account of 
gastro-intestinal bleeding in response to hepari- 
nization may leave the patient in a worse condi- 
tion than if dialysis had not been attempted (No. 
16). Massive gastrointestinal hemorrhage in acute 
renal failure is probably caused by uremic muco- 
sal lesions in most cases (Nos. 16, 21, 25). The 
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logical answer to the problem is therefore to 
dialyse the patients before such lesions have 
developed, rather than becoming too conservative 
on account of a few disegreeable experiences of 
this kind. The appearance of the oral mucous 
membranes is apparently of practical clinical 
value in judging the state of the gastro-intestinal 
mucosa as a whole (see later). 

c) Severe cardiac failure. Although shifts of 
blood between the vascular bed and the extra- 
corporal circuit may be minimized by appro- 
priate technical measures and although varia- 
tions in blood pressure are rare during dialysis 
of non-hypertensive patients, it is probably safe 
to count on an added risk in dialyzing patients 
with severe cardiac failure. The risk of producing 
digitalis intoxication by a sudden reduction in 
plasma potassium concentration must also be 
borne in mind. 


GENERAL CARE OF THE PATIENTS 

Mobilization: has involved active movements 
of the extremities and deep respirations 3 times 
daily, assisted by a physiotherapist. Whenever 
possible the patients were taken out of bed for 
30—60 minutes once or twice daily. 

Mouth hygiene has been taken care of by fre- 
quent mouth washings, good dental care and the 
use of chewing gum or sweets. Despite these 
measures stomatitis has developed in a few cases 
(Nos. 1, 7, 16, 21) and a purulent parotitis in one 
(No. 21). The presence of stomatitis appears to 
be an indication of more extensive gastro-intesti- 
nal mucosal lesions, since the patients with stoma- 
titis frequently had vomiting, a positive chemical 
blood reaction in the stools or frank hematemesis 
or melaena. The development of gastro-intestinal 
mucosal lesions is apparently related to the sever- 
ity of uremia. They have been present in some 
vases of relatively short lasting renal failure with 
pronounced uremia (No. 16, 21), but have been 
avoided in cases of very prolonged renal failure 
where uremic intoxication has been counteracted 
by dialysis (No. 20, 26, 27, 30). Active treatment 
of uremia is thus of greater importance than 
mouth hygiene, although the latter should not be 
omitted. 

Vitamin supplement. All patients in the present 
material have received a vitamin supplement per- 
orally or by injection. 

Treatment of and prophylaris against compli- 
cating infections. The resistance to infection 
appears to be lowered in the uremic phase of 
acute renal failure. Severe bacteremia and/or 
multiple abscesses have complicated recovery in 
several of our cases (No. 13, 16, 21, 27). The effect 
of antibiotic agents appears to be reduced as long 
as the patient is still uremic. In some cases the 
clinical failure of antibiotics is due to a perpetua- 
tion of the infectious process with resistant bac- 
teria. In others the infection is not combated 
completely before the patient is out of uremia, 


despite the fact that the bacteria remain sensitive 
to the antibiotic agent employed. 

Two types of infections have developed in al- 
most every patient in the present material: urinary 
tract infections and infections in incisions (eg, 
for catheterization of vessels). Urinary tract 
infections probably develop due to the frequent 
satheterizations and may be enhanced by the 
scanty urine flow and by uremic intoxication. 
Usually there was only an asymptomatic bacteri- 
uria, but a few patients had definite pyelonephri- 
tic symptoms (Nos. 13, 16, 27). Infections in inci- 
sions were mostly localized and benign, but at 
least in one case an infected wound on the femur 
apparently served as the port of entry for a severe 
bacteremia with resistant staphylococci (No. 27). 
It is our definite impression that wounds on the 
femur for caval catheterization are much more 
liable to become severely infected than wounds 
for catheterization of vessels on the arms, pro- 
bably because the femoral wounds are deeper, 
hemostasis more difficult and aseptics problem- 
atic. 

Our present line of approach is the following: 

1. Severe infections, which are part of the 
primary disease or complicate the uremic phase 
of acute renal failure, should be treated actively 
in order to prevent tissue breakdown and in- 
creased catabolism. Abscesses should be incised 
and even large surgical procedures carried out 
without delay. Bactericidic antibiotics should be 
preferred to bacteriostatic and parenteral ad- 
ministration to peroral. Streptomycin should be 
used only on vital indication, however, and in 
reduced dosage since symptoms of toxicity may 
quickly develop due to decreased renal excretion. 

2. Slight or asymptomatic infections should not 
be treated before the patient is out of actual 
uremia. This is particularly true of asymptomatic 
bacteriuria, therapy of which should be post- 
poned until the patient need no longer be cathe- 
terized and until renal function has recovered 
sufficiently to permit urinary excretion of the 
antibiotic agents in a high and effective concen- 
tration. 

3. Prophylactically it is probably of importance 
to prevent uremia from becoming too severe, and 
to shorten its duration by hemodialysis on the 
indications mentioned previously; further, to 
omit caval catheterization and reduce the number 
of incisions and injections as much as possible; 
and finally to abstain from the indiscriminate 
“prophylactic” use of antibiotics, especially such 
as are bacteriostatic and given perorally. It is our 
impression that bacteriological control of these 
patients should be carried out as regularly and 
meticulously as control of blood chemistry and 
electrolyte balance. 

Thrombo-embolic complications: Patients with 
acute renal failure are particularly liable to phle- 
bothrombosis on account of their primary dis- 
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Distribution of case material as regards causes of renal failure, therapy and 
therapeutic results. 


eases which have frequently been associated with 
severe shock. In the present material thrombotic 
complications have, moreover, often been a sequel 
to catheterization of the caval vein. We have not 
encountered clinical symptoms of caval thrombo- 
sis, but minor thrombi have sometimes been 
found on necropsy and are probably primarily 
a result of mechanical irritation from the in- 
dwelling catheter (Nos. 5, 18, 25). Phlebitis of the 
legs on the catheterized side has also been ob- 
served. Although thrombosis has never been se- 
vere and embolic phenomena have not occurred, 
we consider these experiences as a further indica- 
tion for using primarily vessels on the arm for 
dialysis and for infusion. 


IL. MATERIAL AND THERAPEUTIC RESULTS 


In the period from May 1st, 1955, to November 
Ist, 1956, 32 patients were admitted to the de- 
partment with a diagnosis of acute uremia. Three 
patients died within 24 hours (2 of these within 
6 hours) of admission and 3 had total anuria on 
account of bilateral ureteral obstruction. The 
remaining 26 patients had oliguria on account 
of acute ischemic renal failure or other renal dis- 
cases (Fig. 3). 

1. Various renal diseases: Acute glomerulone- 
phritis was associated with pronounced oliguria 
in 2 cases (Nos. 6, 29), and an acute exacerbation 
of a chronic glomerulonephritis caused prolonged 
oliguria in 1 case (No. 20). An exacerbation of a 





chronic pyelonephritis caused transitory oliguria 
in 1 patient (No. 15). Multiple myeloma, which is 
a common cause of chronic renal failure, was 
complicated by acute oliguria in 2 cases of the 
present material. In one, the acute renal failure 
developed without evident precipitating factor 
and the correct diagnosis was first made at 
autopsy where the tubulus and collecting ducts 
were found to be completely filled with a homo- 
geneous, faintly eosinophilic substance (No. 3). 
In the other patient, acute renal failure followed 
immediately after an intravenous pyvelography 
which was performed before the correct diagnosis 
was ascertained by bone marrow smear and elec- 
trophoretic examination of urine and serum prote- 
ins (No. 31). Bilateral renal cortical necrosis, 
verified by renal biopsy and post mortem exam- 
ination, was the cause of acute renal failure in 
1 patient, following premature detachment of the 
placenta (No. 26). 

2. Acute ischemic renal failure (“tubulo-inter- 
stitial nephritis”, “lower nephron nephrosis”) 
was diagnosed in 19 cases, a drop in blood pres- 
sure being the most common causative factor. (Ìt 
is worthy of comment that a severe shock ante- 
ceded development of acute renal failure in all 
3 patients with disease of the biliary tract). 

Of the 26 patients with acute oliguria due to 
renal disease, 18 were treated only conservatively, 
whereas conservative treatment was supplemented 
by hemodialysis in 8 cases. 
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CONSERVATIVE TREATMENT 
Eighteen patients were treated conservatively; 
14 had acute ischemic renal failure (the most 
important data of these patients are shown in 
Table 3), and 4 had other renal diseases. Eight of 
the conservatively treated patients died, two with 


multiple myeloma (Nos. 3, 31), one with acute 
glomerulonephritis (No. 6) and 5 with acute 


ischemic renal failure. Survival rate in the group 
of acute ischemic renal failure was thus 9/14. 
Of the 5 fatalities in acute ischemic renal failure, 
we believe that it is fair to state that the primary 
disease was the cause of death in one (No. 22), 
who died from hemopericardium due to rupture 
of a myocardial infarction before uremia had 
become very pronounced. The primary disease 


was a concomitant or perhaps even a main cause 
of death in 3, í. e., 2 cases of myocardial infarc- 
tion (Nos. 5, 14) and 1 case of therapyv-resistant 
bacteremia due to multiple intrahepatic and intra- 
pancreatic abscesses on account of biliary ob- 
struction (No. 25). In the 5th patient (No. 2), who 
developed ischemic renal failure following severe 
shock during a cholecystectomy, death was in all 
probability due to overhydration, and hemodial- 
vsis with the prime object of removing fluid 
probably ought to have been attempted shortly 
after admission to the department. 


The course of 2 cases of renal failure which 
were treated conservativelv is depicted in Figs. 4 
and 5. 


Table 3. 
Data of 14 patients with acute ischemic renal failure treated conservatively. 





24-hoûr 24-hour 
urine creatinine 
Case Aa Primary condition volume clearance 
No 6 causing renal failure below below 
1000 ml 5 ml/ min. 
(days) (days) 
1 60 Palliative gastrec- 9 9 
tomy for cancer 
2 55 Cholecystectomy 8 8 
t 32 Toxicosis of preg- 3 2 
nancy, hyperemesis 
5 32 Mvocardial infarc- 11 11 
tion 
7 3 Sulfadiazin in treat- 9 10 
ment of Pfeiffer (500 ml) 
meningitis 
8 71 Fractured spine 11 4 
11 65 Total gastrectomy 5 5 
for cancer 
12 38 Shock following 7 10 
acute stress in 
long term steroid 
treatment 
13 24 Massive hemorrhage 5 8 
post partum, 
eclampsia 
14 55 Myocardial infarc- 9 12 
tion 
21 32 Massive hemorrhage 12 15 
from left renal 
vein during pye- 
lolithotomy 
22 64 Myocardial infarc- 11 11 
tion 
25 58 Choledocho-duodeno- 12 15 
stomy, cholangitis, 
multiple intra- 
hepatic and pan- 
creatic abscesses, 
bacteremia 
28 51 Hepatico-jejuno- 9 10 
stomy 
Mean 48.6 8.6 9.7 


Maximal | Serum 
serum- van Dead 
above ° hef à 
urea 100 mg/ Complications + 
concentr. 100 ml (day) 
mg/100 ml (days) 
424 24 
334 8 + (8) 
257 8 
230 11 Cardiac failure + (11) 
271 14 
360 29 
321 15 Hematemesis, 
melena 
545 25 Pneumonia, pul- 
monary abscess 
251 16 Bacteremia, 
pyelonephritis 
476 12 Hematemesis, (12) 
melena 
680 35 Perirenal abscess 
and complete ne- 
crosis of left 
kidney 
350 11 Hemopericardium (11) 
650 18 Hematemesis + (18) 
403 21 Myocardial infarc- 
tion 
397 17.6 
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Fig. 4. 
Case (No. 21) of prolonged renal failure in which dialy 


sis was impossible on 


account of gastrointestinal hemorrhage. Serum urea reached a maxrimum of 680 
mg/100 ml and symptoms of pronounced uremic intorication developed. Recovery 


was complicated by severe infection. 
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Fig. 5. 


Case (No. 28) of short lasting renal failure. Serum urea did not exrceed 400 mg 
100 ml and symptoms of uremic intoxication were virtually absent. 
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Table 4. 
Data of 7 patients with acute renal failure, treated with dialysis. 
24-hour 24-hour : Serum 
urine creatinine rn urea No Dead 
Case A Primary disease volume clearance yr a above of Cunnntiaasiaus + 
No. ge causing renal failure below below en … tr 100 mg/ dial- _ (dav) 
1000 ml 5 ml/min. 100 il 100 ml yses ay 
(days) (days) mg, _ (days) 
Acute ischemic renal failure 
16 36 Toxicosis of preg- 19 23 607 35 1 Bacteremia 
nancy (hyper- (staph. aureus, 
emesis) + coli) 
18 61 Acute gastro- 21 21 430 21 1 Allergic shock + (21) 
enteritis Cheparin?) 
27 35 Hemorrhage post 17 24 535 41 3 Bacteremia 
partum (staph. aureus), 
multiple meta- 
static abscesses 
30 30 Hemorrhage post 15 17 448 30 2 
partum 
32 40 Cholecystectomy 12 12 466 19 1 Pneumothorax 
sin., intestinal 
obstruction, 
biliary fistula, 
intraperitoneal 
abscess 
Other renal diseases 
20 49 Acute exacerba- 15 15 517 15 2 Subarachnoidal + (15) 
tion of chronic hemorrhage 
glomerulo- 
nephritis 
26 34 Premature sep. of 51 51 634 51 4 + (51) 
placenta, pre- 
eclampsia, bilat. 
renal cortical 
necrosis 
Mean 40.7 21.4 28.2 520 30.3 2 





CONSERVATIVE TREATMENT SUPPLEMENTED 
BY HEMODIALYSIS 

In 8 patients conservative treatment was supple- 
mented by hemodialysis. The most important data 
appear from Table 4. Five had acute ischemic 
renal failure, 1 had bilateral cortical necrosis, 
1 had an acute exacerbation of a chronic glomer- 
ulonephritis and 1 had transitory oliguria on 
account of chronic pyelonephritis. Three of the 
dialysed patients died, namely the patient with 
renal cortical necrosis, the patient with glomer- 
ulonephritis and 1 of the patients with acute 
ischemic renal failure. Survival rate in the group 
of ischemic renal failure was thus 4/5. 

The patient with bilateral renal cortical ne- 
crosis (No. 26) was treated with 4 hemodialyses. 
On the 49th day of renal failure a 5th dialysis 
was considered but abstained from since the 
chances of recovery of renal function were con- 
sidered nil. Autopsy, which showed complete de- 
struction and extensive calcification of all renal 


cortical tissue, confirmed that further treatment 
would in all probability have been in vain. The 


patient with an acute exacerbation of chronic 
glomerulonephritis (No. 20) had severe hyper- 
tension with pronounced retinopathy (stage 3). 
Despite the recognized risk of hemodialysis in 
severe hypertensive disease, such treatment re- 
presented in our opinion the only chance for the 
patient to survive his acute renal failure. The 
first dialysis was carried out on the 8th day with 
good results and without complications. During 
the 2nd dialysis on the 15th day a rise in blood 
pressure was noted, and the patient died suddenly 
from a subarachnoidal hemorrhage 2 hours after 
dialytic treatment had been completed with satis- 
factory results(Table 2). The 3rd fatality occurred 
in a patient with acute ischemic renal failure of 
unclear etiology (No. 18). She had been dialyzed 
on the 6th day without complications and with 
satisfactory results (Table 2). On the 22nd day of 
renal failure a second dialysis was decided upon 
on account of increasing uremia. The patient died 
within 2 minutes of an intravenous injection of 
10,000 units of heparin in preparation for dialytic 
treatment. Neither uremia nor electrolyte distur- 
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Fig. 6. 
Case (No. 27) of very prolonged renal failure. Three dialyses in the oliguric period 
kept serum urea below 500 mg/100 ml and the patients general condition was 
good. A Ath dialysis was abstained from on account of rapidly rising urine volumes, 
but might have prevented the later development of severe uremic intoxication in 
the polyuric period. Recovery was complicated by a grave septicemia. 
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Fig. 7. 
Case (No. 30) of prolonged renal failure. The 2nd dialysis which was performed 


despite definitely rising urine volumes reduced severity and duration of uremia. 
Serum urea remained below 400 mg/100 ml and symptoms of uremic intorication 
were only present in advance of the 1st dialysis. Recovery was uneventful. 
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Fig. 8. 
Case (No. 26) of very prolonged renal failure due to bilateral renal cortical necrosis. 


The patient survived for 51 


bances were severe, and since no other explana- 
tion of the sudden death was found at autopsy, 
it is possible, although not certain, that death was 
due to an allergic reaction to heparin. 

The course of renal failure in 3 of the dialyzed 
patients is depicted in Figs. 6, 7 and 8 and the 
results of 14 consecutive hemodialyses are shown 
in Table 2. 


CASE HISTORIES 

Case No. 1. 60 vear old, previously healthy man. 
After 6 months of gastric discomfort an infiltrating, 
metastasizing gastric tumor was found at laparotomy 
and a palliative subtotal gastrectomy was performed. 
No drop in blood presure was recorded during or after 
operation but the patient became oliguric from the 
day following gastrectomy. 

He was transferred to Med. Dept. A on the 6th day 
of oliguria. Urine contained protein, red cells and 
casts and was of a low specific gravity. 24-hour urine 
volume remained below 1000 ml for 9 days, 24-hour 
creatinine clearance below 5 ml per minute for 9 days 
and serum urea reached a maximum of 424 mg/100 
ml on the 11th dav. At the height of uremic intoxica- 
tion the patient developed a slight stomatitis and 
moderate muscular twitchings. He was treated con- 
servatively, resulting in a moderate overhydration, 
since a sudden weight loss occurred at the onset of 
diuresis. He made an uneventful recovery from his 
renal lesion. Creatinine clearance was 55 ml/min. on 
the 24th day and he was discharged soon after. 


Case No. 2. 55 vear old, previously healthy man, who 
(without drainage of the 
another hospital. A severe 
operative shock was treated with dextran 1 liter, 
serum 0.5 liter and blood 25 liter. 3 days after 


was cholecystectomized 


choledochus) at post- 


operation he developed oliguria and uremia. 
He was transferred to Med. Dept. A on the 4th day 


days due to repeated dialyses. 


of oliguria (24-hour urine volumes: 50—25—15—32 ml) 
in a condition of marked overhydration with physical 
and radiographical signs of severe pulmonary edema, 
a blood pressure of 185/55, a pulse rate of 104 and a 
hb. of 16.8 g/100 ml. Urine contained protein, red 
cells and casts and was of a high specific gravity 
(dextran?). Our diagnosis was acute renal failure due 
to postoperative shock and marked overhydration 
following transfusion therapy to combat shock. He 
was treated with restriction of all fluids and lost 
1600 grams in weight, but died 2 days after transfer 
in pulmonary edema and epileptiform convulsions. 
Serum urea was 334 mg/ml and plasma-potassium 
5.2 mEq/liter. 

Neeropsy revealed pulmonary edema and moderate 
chronic pyelonephritis. The pathology of the tubular 
cells could not be evaluated on account of autolysis. 


Case No. 3. A previously healthy 47 vear old woman, 
who had complained of lower back pain for six months 
and had noted marked foaming of the urine, was ad- 
mitted to another hospital following an episode of 
severe back pain, nausea, vomiting and headache. 
Urine contained protein (4—5 grams per day), but no 
elements and was sterile on culture. Soon after ad- 
mission she became oliguric with daily urine volumes 
about 100 ml and developed uremia. 

The patient was transferred to Med. Dept. A on the 
Srd day of oliguria. Urine contained protein, but no 
elements. ESR was 141 mm/1 hour. Electrophoresis of 
serum (Antweiler method) showed an abnormal prote- 
in in the beta-fraction. X-ray of the spine and chest 
was normal but other bones and bone marrow aspirate 
were not examined. The blood pressure and ophthalmo- 
scopy were normal. The patient was treated con- 
servatively until death in convulsions on the 14th 
day with a serum urea concentration of 371 mg/100 ml 
and a plasma potassium of 7.4 mEq/liter; urine 
volumes did not exceed 1000 ml and the 24-hour crea- 
tinine clearance remained below 1 ml/min. 
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Necropsy revealed kidneys of normal macroscopic 
appearance. Microscopy showed normal glomeruli 
throughout. The tubules and collecting ducts were 
stuffed with a homogenous hyaline material, and the 
surrounding interstitial tissue showed infiltration 
with Iymphocytes and plasma cells. H. D.: myeloma 
kidney. 


Case No. 4. A 32 vear old II-para developed emesis 
from the 4th month and hyperemesis during the latter 
part of the 8th month of her 3rd pregnancy. She was 
admitted to another hospital with very severe vomit- 
ing and moderate jaundice (serum bilirubin 2 mg/100 
ml), but no hypertension and no proteinuria. On the 
following day the patient became oliguric (24-hour 
urine volume 10 ml). No drop in blood pressure had 
been recorded, but the patient had been very de- 
hydrated on admission. 

She was transferred to Med. Dept. A on the 2nd day 
of oliguria in a good clinical condition, but with 
massive vomiting. Urine contained no protein and no 
elements on the 2nd day, but from the third day urine 
contained protein, erythrocytes and casts and was of 
a low specific gravity. Blood presure and eve grounds 
were normal. Serum bilirubin was 2 mg/100 ml. Liver 
function tests were normal. Diagnosis was acute renal 
failure due to severe dehydration following hyper- 
emesis of pregnancy. No fetal heart sounds could he 
heard on admission and the patient did not feel life. 
She was immediately taken to The Maternity Dept. A, 
where the membranes were perforated and she was 
delivered with a dead slightly macerated infant. The 
placenta was normal. Following delivery the patient 
was taken back to to Med. Dept. A, and hyperemesis 
gradually subsided. Urine volumes remained below 
1000 ml and 24-hour creatinine clearance below 5 ml/ 
min. for 3 days. Serum urea reached a maximum of 
257 mg/100 ml on the 5th day. She was treated con- 
servatively including intracaval infusion of 50 per 
cent glucose and insulin and made an uneventful 
recovery, apart from a mild phlebitis in the catheter- 
ized saphenous vein. On the 18th day 24-hour crea- 
tinine clearance was 54 ml/min. and serum urea 21 
mg/100 ml. The patient was discharged soon after. 
Four months later 24-hour creatinine clearance was 
approximately 100 ml/min, serum creatinine 0.55 mg/ 
100 ml, serum urea 20 mg/100 ml and urine contained 
no protein or elements and was sterile on culture. 
Blood pressure, eye grounds and liver function tests 
were normal. 


Case No. 5. A 72 year old man, previously healthy 
apart from 2 attacks of acute pyelonephritis 1 and 3 
years prior to the present illness. After 3 months of 
typical angina pectoris on exertion, he developed a 
very severe attack of precordial pain associated with 
dyspnea and transitory auricular fibrillation. Two and 
a half months later he had another very severe attack 
with pronounced pulmonary edema and a drop in 
blood pressure to 60/40. He was treated with oxedrin, 
but remained in shock for 24 hours and was admitted 
to another hospital 2 days later with complete anuria. 
The 24-hour urine volume increased to 8 ml on the 
6th day of oliguria. 

The patient was transferred to Med. Dept. A on the 
Ith day of renal failure with a 24-hour urine volume 
of 18 ml, a serum urea of 149 mg/100 ml and a serum 
potassium of 6.3 mEq/liter. Urine contained protein, 
was macroscopically hemorrhagic and of a low specific 


gravity. Ecg. showed myocardial infarction, but it 
was difficult to determine the location of the recent 
infarction. Blood pressure was 135/95 and ophthalmo- 
scopy revealed atherosclerosis of the vessels but no 
retinal changes. Urine volume increased to 235 ml on 
the 11th day, but 24-hour creatinine clearance never 
exceeded 1 ml/min. The patient was treated con- 
servatively, including intracaval infusion of 50 per 
cent glucose and insulin to combat hyperpotassemia. 
He died on the 12th day with signs of cardiac insuffi- 
ciency, a serum urea of 250 mg/100 ml and a plasma 
potassium of 7 mEq/liter. 

Necropsy revealed a large scar in the posterior wall 
of the heart and a large fresh infarction in the anterior 
part of the septum. The kidneys were macroscopically 
normal, but microscopy revealed slight fibrosis of 
several glomeruli, degeneration of the tubular epithe- 
lium and red cell casts in the collecting ducts. In the 
inferior caval vein a 4 cm long and 2 mm thick 
thrombosis was attached to the indwelling poly- 
ethylene catheter. 


Case No. 6. A 26 vear old woman admitted from 
another hospital with renal insufficiency. Died after 
29 days of conservative treatment in which the renal 
function never improved. The clinical diagnosis was 
acute glomerulonephritis. This was confirmed at 
autopsy, where microscopy of both kidneys showed 
destruction of almost all glomeruli. 


Case No. 7. A 3 vear old, previously healthy boy who 
suddenly fell ill with meningitis due to b. Pfeifferi 
type B. He was treated with penicillin, streptomycin, 
chloramphenicol and sulfadiazin (4 grams daily) at 
another hospital and improved quickly. On the 5th 
day after onset, however, he developed macroscopic 
hematuria and became almost completely anuric. 

He was transferred to Med. Dept. A on the 2nd day 
of oliguria. Urine contained protein, red cells, a few 
leucocytes and casts and was of a low specific gravity. 
There were no sulfacrystals in the urine. We made a 
diagnosis of sulfa-anuria, although acute glomerulo- 
nephritis could not be excluded with certainty. Kidney 
biopsy was not performed. Urine volumes remained 
below 500 ml for 8 days and 24 hour creatinine clear- 
ance below 5 ml/min. for 11 days. Serum urea rose to 
a maximum of 271 mg/100 ml on the 9th day, and he 
had slight stomatitis at the height of uremic intoxica- 
tion. All antibiotics except penicillin were discontinued 
and renal failure treated according to conservative 
measures including intracaval infusion of 20 per cent 
glucose and insulin. He made an uneventful recovery 
from meningitis as well as from renal failure. 


Case No. 8. A 71 year old woman with a moderate 
hypertension (slightly enlarged heart, retinopathy 
stage 2, but well conserved renal function) and with 
a senile osteoporosis of the spinal column, fractured 
her 10th and 12th thoracic vertebrae due to an ap- 
parently adequate trauma. Following the fracture she 
became oligurice and uremic, although no drop in 
blood pressure had been recorded. 

The patient was transferred to Med. Dept. A on the 
6th day of oliguria. Urine contained protein, several 
erythrocytes, a few leucocytes and was of a low spe- 
cific gravity. Urine volumes remained below 1000 ml 
for 11 days. Serum urea reached a maximum of 
360 mg/100 ml on the 11th day. The patient was 
treated conservatively and made an uneventful re- 
covery, apart from an asymptomatic bacteriuria. She 
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was transferred to the hospital of her home town 
on the 26th day with a serum urea of 58 mg/100 ml. 


Case No. 10. A 51 vear old woman with a 6 vear 
history of polycythemia. Admitted from her home 
after 6 days of complete anuria with serum urea of 
227 mg/100 ml, plasma potassium of 8.6 mEq/liter 
and large palpable hydronephroses on both sides. The 
hyperpotassemia was successfully combated by re- 
peated injections of 50 per cent glucose with insulin. 
Both ureters were found obstructed by concrements 
that could not be removed endoscopically. After litho- 
tomy the patient was discharged with satisfactory 
renal function. 


Case No. 11. A 65 year old previously healthy man 
who wasadmitted to a surgical department following a 
5 week history of severe pyloric stenosis. On account 
of profound anemia (hb. 5.5 g/100 ml) he was treated 
with transfusion of 3 liters of blood and operated 
upon under the diagnosis of pyloric cancer. The tumor 
was found inextirpable and a palliative gastroentero- 
anastomosis was made. During operation a drop in 
blood pressure to 70/40 was noted and the patient 
received a further 1.8 liters of blood or serum during 
the next 2 days. Kidney function was normal prior 
to surgery, but following operation he developed 
oliguria (minimum 75 ml per 24 hours) and pro- 
gressive uremia. 

The patient was transferred to Med. Dept. A on 
the 5th day of oliguria. Urine contained protein, red 
cells and casts and had a specific gravity of 1010. 
Urine volumes remained below 1000 ml for 5 days 
and 24-hour creatinine clearance below 5 ml/min. for 
4 days. Serum urea reached a maximum of 321 mg/ 
100 ml on the 8th day. The patient was treated con- 
servatively and made an uneventful recovery from 
his renal disease. On the 17th day 24-hour creatinine 
clearance was 38 ml/min. and serum urea 56 mg/ 
100 ml. 


Case No. 12. A 38 vear old woman with disseminated 
lupus erythematosus. After 5 months of cortisone 
therapy the patient suddenly fell ill with severe pain 
in the chest and the upper abdomen, fever, nausea 
and vomiting. She was admitted to another hospital 
with a diagnosis of pericarditis. The dose of cortisone 
was immediately raised, but despite this measure the 
patient went into profound shock 2 days later. She 
was treated with blood transfusion and noradrenaline, 
but remained in shock for more than 24 hours. Urine 
volume decreased to 70 ml, proteinuria developed and 
the patient became uremic. (On admission urine was 
free from protein and elements and serum urea 21 
mg/100 ml). 

She was transferred to Med. Dept. A on the 5th 
day of oliguria, slightly overhydrated, semicomatous 
with a serum urea of 300 mg/100 ml and a blood 
pressure of 140/80. There was a marked pericardial 
friction rub and the patient later developed a peri- 
cardial effusion. Urine contained protein, red cells 
and casts and was of a low specific gravity. Our 
diagnosis was acute renal failure due to shock follow- 
ing the development of an acute pericarditis in a 
patient who was under long term steroid therapy for 
lupus erythematosus. Urine volumes remained below 
1000 ml for 7 days and 24-hour creatinine clearance 
below 5 ml/min. for 10 days. Serum urea reached a 
maximum of 545 mg/100 ml on the 11th day. The 
patient was treated conservatively. Recovery was 


complicated by a pneumonia that developed into a 
small pulmonary abscess which cleared up during 
postural drainage and antibiotic treatment. On the 
55th day after onset of renal failure 24-hour creatinine 
clearance was 88 ml/min, serum urea 28 mg/100 ml 
and urine contained no protein and no elements. 


Case No. 13. A 24 vear old, previously healthy woman 
went into labour 2 weeks before term after her first, 
uneventful and well-controlled pregnancy. Following 
rupture of the membranes she had 3 convulsive attacks 
and was admitted to a maternity elinic, where a diag- 
nosis of eclampsia was made on the basis of pro- 
teinuria and elevated blood pressure (240/120). She 
was immediately delivered by forceps with a living 
girl and the placenta was removed manually. Enor- 
mous masses of condylomata acuminata covering the 
labia and the vaginal epithelium rendered usual 
antiseptic measures dubious. Following delivery the 
patient twice went into shock with a systolic blood 
pressure of 60, due to massive hemorrhage. She was 
treated with dextran and 2.5 liters of blood, but on 
the following day oliguria and macroscopic hematuria 
were noted. 

The patient was transferred to Med. Dept. A on 
the 3rd day of oliguria in a bad condition. She was 
stuporous, profoundly sweating and had severe edema 
of face, lumbar region and lower legs. The pulse rate 
was 132, respiration rate 28, blood pressure normal. 
X-ray of the chest revealed atelectasis of the superior 
lobe of the right lung. She was profoundly anemic: 
hb. 4.5 g/100 ml. Urine contained protein, was ma- 
croscopically hemorrhagic and of a low specific gravity. 
Ophthalmoscopy revealed hypertensive retinopathy 
stage 3. Our diagnosis was acute renal failure follow- 
ing eclampsia and severe hemorrhagic shock. Urine 
volumes remained below 1000 ml for 5 days and 
24-hour creatinine clearance below 5 ml/min. for 8 
days. Serum urea reached a maximum of 251 mg/ 
100 ml on the 9th day. The patient was treated ac- 
cording to usual conservative measures including in- 
tracaval infusion of 50 per cent glucose with insulin. 
On account of the severe anemia a transfusion of 
erythrocyte concentrate was given on the day after 
admission. The atelectasis in the right lung cleared 
up following bronchoscopic suction. Recovery was 
complicated by bacteremia with b. proteus Morgani 
probably originating from the genital tract and by 
a pyelonephritis with b. pyocyaneus and e. coli which 
was very resistant to antibiotic treatment. She was 
discharged on the 45th day with a 24-hour creatinine 
clearance of 129 ml/min. and a serum urea of 32 mg 
100 ml. Urine was sterile and contained neither pro- 
tein nor elements. Blood pressure and ophthalmoscopy 
were normal. 


Case No. 14. A 55 vear old man had been treated with 
lumbar sympathectomy 4 vears previously on account 
of a 14 year history of increasing arterial insufficiency 
in the legs. During 6 vears attacks of pain in the epi- 
gastrium. Admitted to a hospital 1 vear ago where he 
was found slightly hypertensive (200/100), but had 
normal heart size and was treated with diet on the 
finding of a deformed duodenal bulb without actual 
ulcer. The present illness started with severe and 
sudden pain in the epigastrium. During admission to 
another hospital he was treated with gastric suction 
under suspicion of penetrating juxtapyloric ulcer. No 
drop in blood pressure was noted. Two days after 
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onset of the present disease he developed complete 
anuria for 48 hours. 

He was transferred to Med. Dept. A on the 6th day 
of oliguria with a diuresis of 200 ml, a serum urea of 
374 mg/100 ml, a blood pressure of 190/75, a slight 
hypertensive retinopathy (stage 1—2), ecg. signs of 
posterior wall myocardial infarction and a urine that 
contained protein, a few erythrocytes and casts and 
was of a low specific gravity. Urine volumes remained 
below 1000 ml for 10 days and 24-hour creatinine 
clearance below 5 ml/min. until death. He was treated 
conservatively including intracaval infusion of 50 per 
cent glucose and died on the 12th day with a serum 
urea of 476 mg/100 ml and a plasma potassium of 
5.1 mEq/liter. Shortly before death he had a minor 
hematemesis. 

Necropsy revealed severe coronary sclerosis, an old 
scar in the anterior wall and a recent infarction in 
the posterior wall of the heart. There was diffuse 
atherosclerosis of aorta and renal vessels. In the 
pyloric region a penetrating duodenal ulcer, 1 cm in 
diameter, was found and there were melena coloured 
stools in the bowel. No thrombosis of the inferior 
caval vein. 


Case No. 15. A 59 year old woman with a 40 year 
history of chronic pyelonephritis was admitted to this 
hospital with oliguria and uremia. Hemodialysis was 
attempted 2 days after admission but had to be 
discontinued after 70 minutes due to cardiac arythmia. 
On conservative treatment the uremic condition slowly 
improved. The patient was discharged after 7 weeks 
with a renal function of 6—7 per cent and in a chronic 
suburemic state with a serum urea concentration of 
about 100 mg/100 ml. She was known to be alive 7 
months later. 


Case No. 16. A 36 year old previously healthy III- 
para developed slight contractions 1 month before term 
following a well-controlled normal pregnancy. She 
was admitted to another hospital, where she was 
found slightly jaundiced (serum bilirubin 2—3 mg/ 
100 ml), but had normal blood pressure and urine. 
The contractions disappeared following spasmolytic 
analgetics and bed rest, but during the next days she 
developed hyperemesis and vomited between 500 and 
2800 ml/day. Five days after admission she became 
oligurie (24-hour urine volume decreased to 10 ml), 
and urine that had been normal up till then now 
contained protein and elements. Blood pressure was 
normal throughout. 

She was transferred to Med. Dept. A on the 6th day 
of oliguria. Urine contained protein, red cells and casts 
and was of a low specific gravity. Blood pressure was 
normal, but ophthalmoscopy revealed slight arterial 
spasms. The kidney lesion might have been due to 
temporary dehydration during excessive vomiting or 
might have been eclamptic in origin, possibly a combi- 
nation of both. She was immediately taken to the 
Maternity Dept. A, where the membranes were per- 
forated. Following delivery with a 2100 gram living 
boy she was taken back into Med. Dept. A. Urine 
volumes remained below 1000 ml for 19 days and 
24-hour creatinine clearance below 5 ml/min. for 23 
days. The patient was treated conservatively according 
to usual measures, including intracaval infusion of 
50 per cent glucose and insulin. Hemodialyses were 
carried out from radial artery to antecubital vein on 
the 10th and 15th day of renal failure. During the 


first dialysis (for result see Table 2) the patient had 
slight hemorrhagic vomiting towards the end, but no 
other complications. Before the second dialysis the 
patient had developed a marked uremic stomatitis and 
during dialysis she had several hematemeses that 
were so copious that dialvsis had to be interrupted 
after 2 hours (serum urea 450 — 272 mg/100 ml, 
plasma potassium: 6.8 — 4.6 mEq/liter, hb: 7,6 — 9 
g/100 ml). Although plasma potassium had been 
normalized by dialysis the result was unsatisfactory; 
serum urea rose rapidly, accentuated by resorption of 
blood from the gastrointestinal tract and reached a 
maximum of 607 mg/100 ml on the 19th day. At the 
height of uremic intoxication the patient developed 
twitchings, exanthema, stomatitis, chemical blood re- 
actions in the stools and a mild physchosis. 24-hour 
creatinine clearance exceeded 5 ml/min. from the 
24th day and uremia gradually subsided. Recovery 
was, however, complicated by a severe bacteremia 
with staph. aureus and e. coli and by a pyelonephritis 
which both were very resistent to treatment. Forty days 
after start of bacteriemia temperature became normal. 
Creatinine clearance was 128 ml/min, serum urea 
25 mg/100 ml and the urine free from protein and 
elements 90 days after onset of anuria. The patient 
was discharged soon after. 

The patient was re-examined 6 months later. She 
was in a good general condition, urine was sterile and 
contained no protein or elements, and 24-hour crea- 
tinine clearance was 120 ml/min. 


Case No. 17. A 58 year old woman with a radium 
treated cervical carcinoma was transferred from an- 
other hospital with complete anuria following 8 days 
of severe vomiting. 

Anuria was found to be due to carcinoma-infil- 
tration of bladder and both ureters. The patient de- 
clined surgical treatment and was transferred to her 
local hospital on request of the familv. 


Case No. 18. A 61 year old woman with moderate 
anginal pain and cardiac insuffiency through several 
years developed a violent and sudden attack of diar- 
rhea and vomiting. She was treated with a non- 
absorbable sulfonamide preparation and bismuth with- 
out effect and was admitted to another hospital 9 
days after onset. Findings: hb: 13.9 g/100 ml, serum 
chloride: 85 mEq/liter, serum total CO2: 18.0 m.mol, 
serum urea: 38 mg/100 ml. Diarrhea and vomiting 
gradually subsided following admission, but on the 
2nd day oliguria with a 24-hour urine volume of 50 ml 
was noted. The exact duration of oliguria could not 
be stated, but the normal serum urea on admission 
indicates that renal failure was of recent origin. 

She was transferred to Med. Dept. A. 2 days after 
the detection of oliguria with a 24-hour urine volume 
of 254 ml, a serum urea of 377 mg/100 ml, a plasma 
potassium of 7.9 mEq/liter, a standard bicarbonate 
of 19 mEq/liter, a serum chloride of 66 mEq/liter ana 
a hb. of 8.8 g/100 ml. There was no actual diarrhea 
and no pathogenic bacteria were grown from the feces 
on 6 cultures. The patient was overhydrated with 
radiographical signs of pulmonary edema; ecg. showed 
left bundle-branch block. Blood pressure was 140/80 
and ophthaimoscopy was normal. Urine contained 
protein, several leucocytes, a few erythrocytes and 
casts and was of a low specific gravity. Urine volumes 
remained below 1000 ml and 24-hour creatinine clear- 
ance below 1.3 ml/min. until death. The patient was 
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treated according to usual conservative measures, in- 
eluding intracaval infusion of 50 per cent glucose with 
insulin. Conservative treatment was supplemented 
with hemodialysis on the 6th day of oliguria (for results 
see Table 2). Following normalization of plasma po- 
tassium by dialytic treatment, ecg. showed that Q-R-S 
was diminished from 0.14 to 0.08 sec, but abnormal 
T-waves persisted. On the 22nd day serum urea was 
130 mg/100 ml, serum sodium 133 mEq/liter, plasma 
potassium 5.5 mEq/liter, serum chloride 89 mEq/liter, 
standard bicarbonate of serum 12.4 mEq/liter, serum 
creatinine 21.8 mg/100 ml and hb. of 7.8 g/100 ml. 
Blood pressure was 150/80. Eeg. again showed typical 
left bundle-branch block but there were no signs of 
cardiac failure; normal. 24-hour 
creatinine clearance was still about 1.3 ml/min. and 
on account of serum-urea about 400 mg/100 ml, aci- 
dosis and anemia, it was decided to dialyse the patient 
a 2nd time. Within half a minute of the i. v. injection 
of 10.000 i. u. of heparin, the patient became flushed, 
severely dyspneic with increase in blood pressure and 
later developed cyanosis, sweating and drop in blood 
pressure. She died 2 minutes later. Our impression 
was: large pulmonary embolus originating from the 
pelvic veins. 

Necropsy: revealed a thrombophlebitis of the left 
femoral and both iliac veins, but there was no pul- 
monary embolus and the brain was macroscopically 
normal. There was moderate coronary arteriosclerosis. 
The kidneys were of normal size. Microscopy of the 
kidneys showed no signs of chronic renal disease, but 
extensive tubular damage of recent origin. 


temperature was 


The fatal outcome may have been due to an allergic 
shock injection, but no definite 
cause of death can be stated. 


following heparin 


Case No. 20. A 49 vear old man without previously 
recognized renal or hypertensive vascular disease was 
admitted to another hospital with excessive vomiting 
and diarrhea of 1 week’s duration. He was dehydrated, 
acidotice (total CO2: 14 m.mol), anemic (hb. 84 g 
100 ml), uremic (serum urea 198 mg/100 ml) and 
complained of moderate abdominal discomfort. He 
was rehydrated with infusion of sodium bicarbonate, 
but during the following days it was noted that urine 
volumes dropped to 130, 90 and 10 ml and that he had 
proteinuria and moderate hypertension. 

He was transferred to Med. Dept. A on the 3rd day 
of oliguria. Urine contained protein, many erythro- 
cytes, a few leucocytes and casts and had a specific 
gravity of 1016—1020. Blood pressure was 160/105 
but dropped to a mean of 150/90 in the course of the 
following days. There was a retinopathy stage 3 and 
heart (cardio-thoracic ratio: 16.5/29). 
diagnosis chronic renal disease 
with a superimposed 


an enlarged 
Our primary 
with an acute exacerbation or 
ischemic kidney lesion due to excessive dehydration 
from diarrhea and vomiting. Temperature was normal 
and no pathogenic bacteria were from the 
stools, but it could not be ascertained whether the 
gastrointestinal upset that caused oliguria was due 
to an acute gastroenteritis or heralded the develop- 
ment of uremia due to chronic renal failure. Urine 
below 50 ml, 24-hour creatinine 
ml/min. and serum urea and 
rose rapidly. Since a 


was: 


grown 


volumes remained 
below 0.5 
potassium 


clearance 


especially plasma 


possibility for improvement of the acute exacerbation 
of the chronic renal disease could not be excluded, 
it was decided to treat the patient actively. He was 


given intracaval infusion of 50 per cent glucose and 
insulin to combat hyperpotassemia and was dialvsed 
on the Sth dav and on the 15th day of oliguria (re- 
Table 2). During the Ist dialvsis a slight 
increase in blood pressure was noted. During the 
2nd dialysis blood pressure rose to 225/110 and at 


sults see 


the end of dialysis the patient complained of severe 

headache. Following became 

with meningeal symptoms and died 2 hours later. 
Neeropsy showed a profuse subarachnoidal hemor- 


dialysis he comatous 


rhage, enlarged heart and normal sized kidneys with 


subcapsular hemorrhages and an atrophied cortex. 
Microscopy of the kidneys revealed endothelial pro- 
liferation in the glomerular vessels, thickening of the 
basal membrane, many epithelial erescents and com- 
plete hyalinization of several glomeruli. H. D.: chronic 


glomerulonephritis. 


Case No. 21. A 32 year old man with a 10 year history 
of left-sided renal colics. Pyelography revealed a cal- 
culus in the left pelvis. During pyelolithotomy at 
another hospital the left renal vein was accidentally 
incised and a very severe hemorrhage occurred. The 
lesion in the vein was sutured, but hemostasis was 
very difficult and the patient was in shock for 48 
hours following operation despite transfusion of dex- 
tran and 3 liters of blood. He developed paralytic ileus, 
and oliguria was noted on the 3rd day after operation. 

He was transferred to Med. Dept. A on the 6th day 
of oliguria in a very bad condition with marked over- 
hydration, paralytic ileus and uremia. Urine was of 
a low specific gravity and contained protein and 
numerous red cells and casts. On the 7th day of oli- 
guria dialysis was decided upon on the indication of 
overhydration and uremic intoxication. Following 
heparinization massive hematemesis occurred, pro- 
tamin sulfate was given and dialysis abstained from. 
Treatment was continued along conservative lines in- 
cluding intracaval infusion of 50 per cent glucose and 
insulin. Fluids were restricted to secure considerable 
weight loss. Urine volumes remained below 1000 ml 
for 12 days and 24 hour creatinine clearance below 
5 ml/min. for 15 days. Serum urea reached a maxi- 
mum of 680 mg/100 ml on the 16th day (Fig. 5). At 
the height of uremic intexication the patient was very 
ill with twitchings, periodic psychosis, severe stomati- 
tis and hemorrhagic vomiting. From the 17th day he 
developed a septic temperature and a purulent paro- 
titis. A few days later a peritonsillar abscess and a 
left sided perirenal abscess appeared; both required 
incision. Pus from the abscesses gave growth of peni- 
cillin resistant staph. aureus, but there was no bac- 
teremia on numerous cultures from the blood. Tem- 
perature remained elevated despite drainage of the 
abscesses and intensive antibiotic treatment. On the 
48th day a completely necrotized left kidney with 
massive thrombosis of the renal vein was removed. 
Following this procedure temperature gradually 
dropped to normal values and the patient was dis- 
charged on the 82nd day after onset of disease with 
a 24-hour clearance of 60 ml/min, normal serum urea 
and a normal and sterile urine. 


Case No. 22. A 64 year old man, previously healthy 
apart from moderate chronic bronchitis. Six weeks after 
an attack of precordial discomfort he developed very 
severe anginal pain and was admitted to another 
hospital in profound shock. Ecg. showed posterior wall 
myocardial infarction. The patient was treated with 


Vol 4 no 3 








MA 


_—— 


nor: 
pres 
nou 
th 
day 
righ 
mar 
carr 


sign 
peri 
leuc 
was 
wal 
pres 
dist. 
cost 
volt 
24-h 
The 
trac 
He 
of 3 
lite: 

N 
rece 
larg 
thr 
thre 

C 
ano 
was 
sizi 
clin 
on ! 
into 
gluc 


C, 
cyst 
den 
atio 
and 
vers 
mar 
ated 
was 
dexí 
rem 


5 
dial 
ure; 
due 
star 





4 no3 


nn 


se and 
ialvsed 
ia (re- 
slight 
ng the 
and at 
severe 
matous 
ter. 
hemor- 
s with 
cortex, 
1 pro- 
of the 
| com- 
hronic 


ristory 
a cal- 
mv at 
ntally 
|. The 
s was 
or 48 
f _dex- 
ileus, 
ration. 
h day 
over- 
as of 
and 
f oli- 
on of 
>wing 
pro- 
from. 
es in- 
e and 
rable 
0 ml 
)elow 
naxi- 
). At 
very 
mati- 
Vv he 
paro- 
nd a 
zired 
peni- 
bac- 
'em- 

the 

the 
with 
ved. 
ally 
dis- 
with 
urea 


Ithy 
fter 


very 
ther 
vall 
vith 








MAY 1957 


DANISH MEDICAL BULLETIN 





89 





noradrenalin for 36 hours to combat drop in blood 
pressure. From the day of admission he had pro- 
nounced oliguria (urine volumes from the Ist to the 
8th dav: 80-40-30-10-110-130-120-113 ml). On the 2nd 
day after admission he developed severe pain in the 
right lumbar region and later below the right costal 
margin. Permanent aspiration from the stomach was 
carried out and penicillin was given on the suspicion 
of a penetrating peptic uleer and anticoagulation 
treatment was discontinued. 

The patient was transferred to Med. Dept. A on the 
8th dav of renal failure with a serum urea of 250 mg 
100 ml. He was disoriented and drowsy with physical 
signs of marked congestive heart failure and had 
pericardial friction rub. Urine contained protein, many 
leucocytes, several erythrocytes and a few casts and 


was of low specific gravity. Ecg. showed posterior 
wall myocardial infarction of recent origin. Blood 
pressure was 150/100. There was slight abdominal 


distension and distinct tenderness below the right 
costal margin, but not in the lumbar region. Urine 
volumes increased to 308 ml on the 11th day, but 
24-hour creatinine clearance remained below 1 ml/min. 
The patient was treated conservatively including in- 
tracaval infusion of 50 per cent glucose and insulin. 
He died suddenly on the 12th davy with a serum urea 
of 350 mg/100 ml and a serum potassium of 6.1 mEq 
liter. 

Necropsy showed a hemopericardium of 500 ml, a 
recent posterior wall myocardial infarction, multiple 
large areas of infarction in both kidnevs and a large 
thrombus in the right artery. There was no 
thrombosis in the cava inferior. 


renal 


Case No. 24. A 59 vear old woman admitted from 
another hospital with complets anuria. The diagnosis 
was bilateral ureteral compression due to metasta- 
sizing cervical carcinoma. Surgical treatment was de- 
elined, and she was discharged to her local hospital 
on family request. Before transfer a severe potassium 
intoxication was effectively combated by intravenous 
glucose infusion (Fig. 1.). 


Case No. 25. A 58 year old man, who had been cholc- 
eystectomized 5 vears previously and choledocho-duo- 
denostomized 2 vears ago. Following the latter oper- 
ation the patient had recurrent attacks of cholangitis 
and pancreatitis. The present illness started after a 
very severe attack of pain below the right costal 
margin with irradiation towards the left and associ- 
ated with profound drop of blood pressure. The patient 
was admitted to another hospital and treated with 
dextran, blood transfusions and i. v. saline, but 
remained in shock for almost 12 hours. When he had 
recovered from the shock he developed a septic temper- 
ature, mild to moderate jaundice and oliguria. 

He was transferred to Med. Dept. A on the 5th day 
of oliguria and presented two problems: 

Renal failure: Urine volumes remained below 1000 
ml for 13 days and 24-hour creatinine clearance below 
5 ml/min. for 16 days. On the 16th day serum urea 
was 611 mg/100 ml, but rose further to 650 mg/100 ml 
(despite increase in clearance to 9.5 ml/min.) probably 
due to resorption of blood from the intestine. He was 
treated according to conservative measures including 
50 per cent glucose and insulin in caval drip. Hemo- 
dialvsis was considered on the 12th day, when serum 
urea was 469 mg/100 ml, but was abstained from 
gastrointestinal hemorrhage which 


due to massive 


started on this dav. 


Severe bacteremia (b. proteus and 2 types of e. coli) 
with relapsing temperature between 36° and 40° C. 
and associated with jaundice (serum bilirubin 10 
mg/100 ml). Antibiotie treatment was without effect 
and under suspicion of intra-abdominal abscess and 
obstructive jaundice the patient was operated upon on 
the 10th day. No abscess was found, but the stoma of 
the choledocho-duodenostomy was occluded by a 
concrement, and drainage of the choledochus was per- 
formed. The bile contained the same bacteria as the 
blood and following drainage there was a transitory 
condition, a regression of 
normalization of 


general 
jaundice and a 36 hour 
temperature. Bacteremia recurred, however, and from 
the 12th day the patient massive hema- 
temeses (despite normal prothrombin concentration, 
following administration of Vitamin K). On the 19th 
day the patient succumbed in a grave septic condition 
following a profuse gastric hemorrhage. 

Necropsy revealed multiple abscesses, 1—4 cm in 
diameter, in the parenchvma of the liver and in the 
tail of the pancreas. There was a single erosion in 
the cardiac region of the stomach, but the gastro- 
intestinal mucosa was otherwise normal. The kid- 
neys were macroscopically of normal appearance, but 


improvement in 
lasting 


developed 


microscopy revealed slight swelling and edema of the 
tubuli contorti IT and red blood cell casts in the 
collecting ducts. A non-obliterating thrombosis was 
found in the inferior caval vein, starting 4 cm above 
the bifurcature and extending 6 cm upwards. It was 
l cm in diameter and canalized bv the indwelling 
polvethylene catheter. 


Case No. 26. The patient was a 34 vear old woman, 
previously healthy apart from subtotal strumectomy 
for Graves’ disease 6 vears previously. No history 
of renal or hypertensive vascular disease. Nine normal 
deliveries between 1940 and 1954. The first 6 months 
of her 10th pregnancy apart from 
slight edema of the legs, but urine and blood pres- 
sure had not been cortrolled. In the beginning of the 
7th month she went into labour and was admitted 
to another hospital with proteinuria, slight hyper- 
tension (170/100), hb. 7 g/100 ml and a tender and 
contracted uterus. A diagnosis of premature separation 
of the placenta on the basis of pre-eclampsia was 
made and it was decided to perforate the membranes. 
On the following day she was delivered with a 1600 
foetus; the hemorrhage in connec- 
placenta 


were uneventful 


gram macerated 


tion with delivery is not on record, the 
infarcted. No drop of 


delivery the 


was partiallv blood pressure 


was noted. Following patient became 


oliguric. 
She was transferred to Med. Dept. A on the 9th 


day of oliguria. A retrograde pyelogram on the 10th 


dav showed normal urinary tracts on both sides. 
Our tentative diagnosis was bilateral renal cortical 
necrosis, but due to technical difficulties a kidney 
biopsy that verified this diagnosis could first be 


obtained on the 38th day of anuria, when the very 
obese woman had lost 20 kg in weight (Fig. 9). The 
patient presented 2 problems: 

1. Persisting renal failure 
volumes between 0 and 150 ml and 24-hour creatinine 
clearances that never exceeded 0.2 ml/min. She was 
treated according to conservative measures, including 





with 24-hour urine 


intracaval infusion of 50 per cent glucose and insulin. 
carried out on the 14th, 25th, 
brachial arteries 


Hemodialyses were 


Stth and 4lst dav from radial or 
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to antecubital veins (Fig. 8, Table 2). On the 49th 
day a 5th hemodialysis was considered, but was 
abstained from, since the chances of recovery of 
renal function after 7 weeks of complete renal failure 
were regarded as being nil. On the 51st day the 
patient succumbed suddenly probably from cardiac 
arrest due to hyperpotassemia. It is remarkable that 
she had not developed any muco-cutaneous manifesta- 
tions and no complicating infection (apart from an 
asymptomatic bacteriuria) despite the very prolonged 
period of renal failure. 

2. Hypertension. The blood pressure rose slowly 
from a mean of 170/100 during the first days of 
anuria to a mean of 180/120 between the 24th and 
38th day. Retinal changes increased gradually from 
stage 1—2 to stage 4 within the same period. Be- 
tween the 24th and the 31st days the patient had re- 
peated attacks of hypertensive encephalopathy with 
convulsions and was periodically almost completely 
“decerebrated”. She was treated with apresoline in 
i.v. drip. Following the 38th day blood pressure 
gradually dropped to normal values, the retinal 
changes subsided (stage 0—1), encepholapathy van- 
ished and the patient became mentally clear and alert 
in all respects. Hypotensive treatment was disconti- 
nued. 

Necropsy revealed a completely calcified cortex, 
only 2—3 mm thick in both kidneys. Microscopy 
showed complete destruction of all cortical tissue. 
The brain showed microscopic changes compatible 
with sequelae of anoxia. There was no sign of peri- 
carditis and the gastrointestinal mucosa was normal 
throughout. The left vena iliaca communis was throm- 
bosed following catheterization, but there was no 
thrombosis in the cava inferior. 





Case No. 27. A 35 vear old woman was delivered by 
forceps due to protracted labour in her 3rd normal 
full-time pregnancy. Because of extensive hemorrhage 
post partum the placenta was removed manually. 
Bleeding continued, however, and the patient was 
transferred to a maternity clinic, where she arrived 
in profound shock. Hemorrhage was considered being 
due to atonia of the uterus and fibrinogenopenia. She 
was treated with manual compression of the aorta, 
pitupartin, methergin, dextran, 4 liters of blood and 
fibrinogen, but remained in shock, completely un- 
conscious and with unmeasurable blood pressure for 
at least 4 hours. Seven hours later she had recovered 
from the shock, but large parametrian and retroperi- 
toneal hematomas (reaching the costal margin on the 
right and the umbilical transverse on the left side), 
paralytic ileus and oliguria had now developed. 

She was transferred to Med. Dept. A on the 3rd 
day of oliguria. Ureteral catheterization revealed stric- 
ture of the right ureter 3—4 cm from the bladder, 
whereas the left ureter was easily passed. Urine was 
of low specific gravity and contained protein, red 
cells and casts. Diagnosis was acute ischemic renal 
failure, retroperitoneal hematoma with compression 
of the right urteter and secondary paralytic ileus. 
Ileus vanished on the 6th day and the retroperitoneal 
masses had subsided on the 24th day (despite heparin- 
ization during dialyses). Renal failure was protracted 
with urine volumes below 1000 ml for 17 days and 
24-hour creatinine clearance below 5 ml/min. for 24 
days. Serum urea and plasma potassium concentra- 
tions were rapidly rising, probably due to resorption 
of hematomas. She was treated according to usual 


conservative measures including 50 per cent glucose 
and insulin in a peripheral arm vein to combat hyper- 
potassemia in advance of dialyses. Hemodialyses were 
carried out from radial artery to antecubital vein on 
the 7th, 10th and 14th day of oliguria (Table 2, Fig. 6). 
During the 2nd dialysis a large hemorrhage occurred 
from a wound on the left femur where catheteriza- 
tion of the cava inferior via the saphenous vein had 
been unsuccessfully attempted just prior to dialysis. 
On the 19th day it was considered to dialyse the 
patient a 4th time, but since diuresis was rapidly 
rising it was deemed justifiable to continue along 
conservative lines. During the following 5 days the 
patient’s condition was critical, initially due to 
menacing hyperpotassemia and later due to uremic 
intoxication. From the start of the disease the pa- 
tient was prophylactically treated with penicillin and 
terramycin, since the risk of infection of the retro- 
peritoneal hematoma was considered great. On the 
23rd day she developed a staphylococcal enteritis, the 
wound of the femur became infected with staph. 
aureus and from the 26th day a grave bacteremia 
(penicillin resistant staph. aureus) ensued. For six 
weeks she had relapsing temperature between 37° and 
41° C., developed multiple metastatic abscesses in the 
skin, a pyarthron in the left knee joint and a severe 
pyelonephritis. She was treated with penicillin in 
large doses, erythromycin and novobiocin, multiple 
incisions of abscesses, arthrotomy of the left knee 
joint and finally recovered. 24-hour creatinine clearance 
reached 53 ml/min. and i. v. pyelograms were nor- 
mal on the 72nd day after onset of the disease. 


Case No. 28. A 51 vear old, previously healthy woman, 
who underwent a difficult cholecystectomy with 
choledochal drainage. Six weeks later the choledochus 
had to be drained again on account of stricture and 
10 weeks later the biliary tract was reconstructed 
with a hepatico-jejunostomy. Following this operation 
the patient went into shock with drop in blood pres- 
sure to 100 systolic and remained in shock for more 
than 24 hours despite transfusion of 1 liter of serum 
and 2.5 liters of blood. There was marked gastric 
retention which required permanent aspiration from 
the stomach. 4200 ml of gastric contents aspirated 
during 3 days were replaced with 5 per cent glucose 
and the patient developed a hypochloremic alkalosis, 
hemoconcentration and oliguria. Slight improvement 
occurred following administration of 0.9 per cent 
sodium chloride, but oliguria persisted and the pa- 
tient became uremic. 

The patient was transferred to Med. Dept. A on 
the 5th day of oliguria. Urine contained protein, red 
cells and casts and was of a low specific gravity. 
There was moderate jaundice (serum bilirubin 3 mg 
100 ml), but liver function tests were normal. Urine 
volumes remained below 1000 ml for 9 days, and 
24-hour creatinine clearance below 5 ml/min. for 9 
days. Serum urea reached a maximum of 403 mg/100 
ml on the 10th day. She was treated according to 
usual conservative measures. Recovery was, however, 
complicated by a myocardial infarction, thrombo- 
phlebitis in the right leg and a pulmonary infarction. 
On the 32nd day 24-hour creatinine clearance was 
40 ml/min. and serum urea 28 mg/100 ml. Urine 
contained traces of protein but no elements. Serum 
bilirubin was 0.5 mg/100 ml. The patient was trans- 
ferred to a surgical department for further treatment 
of a small defect in the operation scar and a moder- 
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ately secreting biliary fistula which, however, appeared 
to close spontaneously on further observation. 


Case No. 29. A 71 year old woman in whom a moder- 
ate hypertension (200/100) was detected 4 months pre- 
viously on routine examination. Urine and blood 
urea concentration were normal at that time. Twelve 
days prior to the present illness she had a febrile ton- 
sillitis of a few days’ duration. The present dis- 
ease started with nausea, vomiting, pain in the lum- 
bar region and edema of the eye lids. She was ad- 
mitted to another hospital with oliguria (urine 
volumes 50, 60, and 78 ml) and rising serum urea: 
30 to 168 mg/100 ml. Cystoscopy with ureteral cathe- 
terization excluded ureteral obstruction. 

She was transferred to Med. Dept. A on the 3rd day 
of oliguria. Urine contained protein, red cells and 
casts. ESR was 101 mm/hour, antistreptolysin titer 
1:560. Blood pressure was 230/90. Ophthalmoscopy on 
admission was normal but during the next 12 days 
she developed a transient retinopathy with minor 
hemorrhages and exudates. Despite the advanced age 
of the patient we considered the diagnosis to be acute 
glomerulonephritis. Urine volumes remained below 
1000 ml for 8 days and 24-hour creatinine clearance 
below 5 ml/min. for 5 days. Serum urea concentration 
reached a maximum of 328 mg/100 ml on the 7th day 
of oliguria. The patient made an uneventful recovery 
from her renal failure, apart from an asymptomatic 
bacteriuria that cleared up following antibiotic treat- 
ment. On the 22nd day ESR was 40, antistreptolysin- 
titer 400, blood pressure was still elevated (220/95) 
and urine contained traces of protein but no elements. 
The patient was discharged with a 24-hour creatinine 
clearance of 50 ml/min. and a serum urea of 28 mg/ 
100 ml. 


Case No. 30. A 30 year old III-para went into 
labour on term following a normal pregnancy. Due 
to excessive post partum hemorrhage she was admit- 
ted to another hospital in profound shock. The uterus 
was ruptured from cervix to vertex on the left side 
and was amputated. A large and rapidly growing 
hematoma in the left parametrium was evacuated, but 
hemorrhage could only be controlled by tamponade 
and by 3 deep ligatures, one of which was suspected 
to have caught the left ureter. Despite arrest of hemor- 
rhage and transfusion of 6 liters of blood, the patient 
remained in shock for 24 hours and developed oliguria, 
uremia, paresis of both legs and mental confusion. 

She was transferred to Med. Dept. A on the 5th 
day of oliguria in a poor clinical condition, febrile 
(39° C) and slightly overhydrated with dyspnea and 
facial edema. There was paresis and areflexia of the 
legs, confusion and episodes of complete hallucination. 
The patient was acidotic (standard bicarbonate 12 
mEq/liter), anemic (hb. 8,7 g/100 ml), uremic (serum 
urea 308 mg/100 ml) and had a moderate hyperpotas- 
semia (6,0 mEq/liter). The urine contained protein, 
red cells and casts and was of low specific gravity. 
Ureteral catheterization on the 6th day revealed 
stricture of the left ureter 4—5 cm from the bladder. 
Diagnosis was acute ischemic renal failure, compli- 
cated by compression of the left ureter; moreover, an 
ischemic cerebral lesion was suspected, but the pa- 
tient cleared up completely following the first dialysis 
and EEG and neurological examination on the 10th 
day were normal. Urine volumes remained below 1000 
ml for 15 days and 24-hour creatinine clearance below 





5 ml/min. for 17 days. Treatment included peroral 
fluids in restricted amounts to secure a satisfactory 
weight loss, and on the 8th day and prior to dialysis 
on the 9th day repeated injections of 50 per cent 
glucose and insulin in order to combat impending 
potassium intoxication. Hemodialyses were carried 
out from radial artery to antecubital vein on the 9th 
and on the 14th day of oliguria (Fig. 7, Table 2). 
On the 18th day the patient complained of colicky 
pain in the left lumbar region, associated with macro- 
scopic hematuria and transitory increase in hourly 
urine volume. Creatinine clearance was 55 ml/min. 
on the 41st day and i.v. pyelogram showed normal 
urinary tracts on both sides on the 45th day. Ureteral 
compression had thus presumably been released on 
the 18th day due to resorption of the catgut ligature 
and/or involution of the parametrian tissue. The 
patient made an uneventful recovery without com- 
plicating infection apart from an asymptomatic 
bacteriuria which was successfully treated with anti- 
bioties when uremia had vanished completely. 


Case No. 31. A 36 year old man, previously healthy, 
who had recurrent attacks of very severe back pain 
during the last year. He was admitted to another hos- 
pital where X-ray revealed fractures of the IX, X 
thoracic and the I lumber vertebrae and a patchy 
halisteresis in the entire spinal column (but not in 
other bones). There was massive proteinuria (10—16 
grams per day), but blood pressure, serum urea and 
urea clearance were normal. Following an i. v. pyelo- 
graphy (35 per cent diodone) which showed good and 
rapid excretion in normal urinary tracts the patient 
became completely anuric. 

He was transferred to Med. Dept. A on the 4th day 
of anuria. Free electrophoresis revealed an abnormal 
protein in serum and urine (gamma myeloma). ESR 
was only 10 mm/1 hour probably due to previous 
massive excretion of the myeloma protein with the 
urine. Sternal marrow showed many myeloma cells. 
Diagnosis was: myelomatosis complicated by acute 
renal failure following pyelography. The 24-hour urine 
volume increased from 0 to 112 ml on the 10th dav 
of oliguria, but 24-hour creatinine clearance remained 
below 0.2 ml/min. throughout. The patient was in 
great pain and completely incapacitated from his 
vertebral fractures, which caused radicular compres- 
sion. Treatment was limited to restriction of fluids 
and analgetics. The patient died suddenly on the 11th 
day, when serum urea was 473 mg/100 ml and plasma 
potassium 9.3 mEq/liter, probably from cardiac arrest 
due to hyperpotassemia. 

Necropsy revealed diffuse myelomatosis in verte- 
brae, liver and spleen. The kidneys were macroscopi- 
cally and microscopally normal, in particular no cast 
formation was seen. 


Case No. 32. A 40 year old woman underwent a chole- 
cystectomy with choledochal drainage at another hos- 
pital. Prior to operation urine was sterile and con- 
tained no protein and no elements. I. v. pyelography 
and blood urea were normal. Following operation the 
patient went into shock which was only temporarily 
relieved by repeated transfusions of blood. On the 
3rd postoperative day a profuse hemorrhage from the 
gall bladder region was checked by ligatures and 
tamponade. Shock was now under control, but the 
patient developed oliguria and uremia from the 2nd 
day following cholecystectomy. 
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The patient was transferred to Med. Dept. A on the 
6th day of renal failure. Urine contained protein, red 
cells and casts and was of a low specific gravity. 
Diagnosis was: acute ischemic renal failure due to 
hemorrhagic shock. Urine volumes remained below 
1000 ml for 12 days and 24-hrs. creatinine clearance 
below 5 ml/min. for 11 days. The patient was main- 
tained on peroral fluids in restricted amounts secur- 
ing sufficient weight loss. Hemodialysis was carried 
out on the 11th day of renal failure (Table 2). On 
the morning of the 11th day the patient complained 
of slight dyspnea and pain in the left chest. After 41% 
hours of dialysis she suddenly became severely dysp- 
neic and eyanotic and dialysis had to be interrupted 
despite insufficient reduction of blood urea concen- 
tration. Dyspnea was due to pneumothorax with com- 
plete collapse of the left lung. She was treated with 
exsufflation and 6 days of permanent drainage of the 
left pleural space, following which the lung remained 
fully expanded. Recovery of renal function was com- 
plicated by mechanic ileus and biliary fistula which 
required transfer to a surgical dept. on the 20th day. 
A laparotomy was immediately performed and revealed 
a localised intraperitoneal abscess with adhesions 
which obstructed the lower ileum. The adhesions were 
severed and the abscess cavity evacuated. Following 
operation which did not affect renal function (as 
estimated by daily measurements of creatinine clear- 
ance) the patient improved considerably and the bili- 
ary fistula closed spontaneously. She was discharged 
on the 43rd day with a 24-hour creatinine clearance of 
90 ml/min. and a serum urea of 33 mg/100 ml. 


SUMMARY AND CONCLUSIONS 

A consecutive material is presented of 32 pa- 
tients, admitted to the hemodialytic unit of the 
Medical Department A of Rigshospitalet with a 
diagnosis of acute uremia. The causes and the 
duration of renal failure, the results of conserva- 
tive treatment and the results of conservative 
treatment supplemented by hemodialysis are sum- 
marized in Fig. 3 and in Tables 2, 3 and 4. 

Thirteen out of the 19 patients with acute ische- 
mic renal failure survived. A lethality of 1/3 is ap- 
parently very high, but corresponds to that of 
other materials and must be viewed against the 
nature of the primary disease, causing renal 
failure, as well as against the severity and dur- 
ation of the complicating uremia. The importance 
of the primary disease for the ultimate prognosis 
in the present material is apparent from the fact 
that 3 of the 6 fatalities occurred in patients with 
coronary occlusion and 1 in a patient with mul- 
tiple intrahepatic and intrapancreatic abscesses, 
leaving 2 fatal cases in which uremia or compli- 
cations in the treatment of renal failure may be 
regarded as the main cause of death. 


Many patients who develop acute ischemic renal 
failure thus represent poor risks on account of 
their primary disease. Rational treatment may, 
however, to a very large extent reduce lethality 
from renal failure as such, in that it precludes the 
development of hyperpotassemia, cerebral and 
pulmonary edema and severe uremic intoxication, 
conditions that were formerly prevalent causes 
of death irrespective of the severity of the prima- 
ry disease. 


From practical work with these patients we 
an endorse the statements of others: That good 
conservative treatment remains the fundament of 
therapy and requires considerable experience, 
and that supplementary hemodialysis should pro- 
bably be carried out on relatively liberal indica- 
tions in order to prevent the development of 
serious complications. For these reasons treatment 
of acute renal failure must be centralized and the 
center should be contacted early in all cases of 
acute oliguria-anuria for discussion of transfer. 
On this occasion information about 24-hour urine 
volume, examinations of the urine for protein, 
elements and specific gravity, serum creatinine 
and/or serum urea concentrations, serum potas- 
sium concentration, fluid balance and clearance 
are very valuable guides to a proper evaluation 
of the case. 


This work has been supported by a grant from the 
King Christian X Foundation. 
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DIFFUSE SCIRRHOUS CARCINOMA 


By KAJ FISCHERMANN 


This form of cancer, so far observed only in 
women, has, like all other rare varieties of cancer, 
received a number of different designations in 
the literature. The term coined by Schourup 
(1955) “diffuse scirrhous carcinoma” refers to 
its infiltrative growth. The primary tumour ap- 
pears to originate in the breast, but these tumours 
have also been found in the bladder without the 
presence of a primary in the breast. 

Clinically as well as grossly, the primary mam- 
mary growth resembles a slowly growing scir- 
rhus. This might tempt one to consider it as a 
more “benign” form of mammary growth. The 
fact is, however, that although the primary tumour 
is small and slowly progressing, metastases are 
widespread, so widespread that often the patients 
seek medical advice for symptoms from other 
organs, especially the gastrointestinal tract in 
which metastatic deposits affect the smooth mus- 
cles. Metastases may be encountered in all smooth 
muscles, a finding which is characteristic of this 
form of tumour. 

In Denmark, this cancer was first described 
by Vesterdal Jgrgensen in 1935. His 
patient was a woman, aged 57, with a history of 
unilateral mastectomy for cancer. One year later 
she died, and autopsy showed widespread me- 
tastases to the smooth muscles of the internal geni- 
tals, ureters, gastrointestinal tract, and myvocar- 
dium. Like Leroux & Perrot (1932), Ve s- 
terdal Jgrgensen used the term “épitheli- 
oma à cellules indépendantes et sécrétantes”, a 
term alluding to the cells which predominate the 
microscopic appearance in the primary tumour 
as well as in the secondary deposits. These cells 
are large or medium-sized, with a pale cytoplasm 
containing a vacuole filled with mucus, best vis- 
ualized in mucin stained specimens. The vacuole 
causes peripheral displacement of the nucleus. 
There is no extracellular mucin. 

Schourup (1955) found these tumours in 
the urinary bladders of three women, the above- 
mentioned cells infiltrating the bladder wall in 
all cases. Grossly, the bladder wall was thickened 
in the same way as in linitis plastica of the stom- 
ach. There were no ulcerations in the mucous 
membrane. One of the patients had 16 vears pre- 
viously undergone an operation for breast cancer. 
There was no local recurrence, but there was an 
enormous neoplastic infiltration of the uterus, 
ovaries, intestinal walls, ureters, Ilymph nodes, and 
From the Pathological Institute, Bispebjerg Hospital, 
Copenhagen. (Director: Bj. Wimtrup). 


myocardium. The microscopic appearence of the 
bladder as well as the metastases was predomin- 
ated by cells like those described above. In the 
other two cases there were no tumours in struc- 
tures other than the bladder, especially not in the 
breasts. 

Recently, two patients with this special form of 
ancer have come to autopsy at the Pathological 
Institute, Bispebjerg Hospital. Both had a mam- 
mary tumour with widespread metastases, espe- 
cially to the smooth muscles of various organs. 


CASE REPORTS 

Case TI. A 48-year-old woman, previously in good 
health. After having suffered from increasing dyspep- 
tic complaints for a month, she was admitted to the 
Bispebjerg Hospital, Surgical Department F. On ad- 
mission, she was extremely debilitated, exhibiting 
ascites, jaundice, and hepatomegaly. Puncture vielded 
2,700 ml of a clear, vellowish fluid. X-ray studies 
showed an impression into the stomach at the site 
of the greater curvature. The colon was normal. Gy- 
naecological examination failed to reveal any abnor- 
mality. As for other findings, it is worth mentioning 
E. S. R. 3, Hb 92 %, and during her stay in hospital 
the icterus index rose from 30 to 110. The patient 
rapidly deteriorated and died at the end of two weeks. 

Autopsy revealed a firm nodular tumour in the 
left breast. It did not adhere to the skin or muscular 
fascia. In the lungs, scattered bronchopneumonias. At 
the site of the greater curvature of the stomach there 
was a well-defined area in which the tissue was 
thickened, firm, and infiltrated. The mucosa was 
intact and without ulcerations. The liver was enlarged, 
containing numerous metastases. The uterus was en- 
larged by diffuse infiltration in the wall which was 
firm, but without isolated, palpable tumours. Both 
ovaries were firm and fibrous. Bladder normal. 

Microscopic examination of the mammary growth 
showed the tissue to be made up of ample stroma, 
consisting of a disarranged network of collagen fi- 
brils, In between these fibrils there were hardly any 
mammary glands, but only a few ducts showing some 
epithelial proliferation. Throughout the ground sub- 
stance, large and medium-sized cells with a verv 
pale cytoplasm which stained distinctly red with 
mucicarmine. The nucleus was often displaced toward 
the periphery. These cells constituted diffuse in- 
filtration of the tissue without accumulations and 
without forming gland-like structures. Similar cells 
were seen in the smooth muscles of the uterus and in 
the affected portion of the stomach in which, how- 
ever, the cellular infiltration was so violent as to 
split up the muscularis. The cells did not enter the 
mucosa which was intact. These cells were present in 
the hepatic metastases and in both ovaries as well. 
Figs. 1 and 2 illustrate the cellular infiltration in the 
breast and in the stomach respectivelv. 








rectum. 


infiltration in the 


ae U el 5 ed en OO a a an er de SS OP en an an et On OP On a On OP em 
1 - ê 
e || 2 n 
= 5 S 
— ed 
| S 
s || 5 
— on, Pas Ed 
v 
ma ® Er 
| % « 
Si sd s 
- W _ 
- End 
PA 
LS) a pe 
‚8 5 z 
Je nand 
hek EK á 
keel 4 o me 
SS S 
 « 
af De KE 
|! 
v Kz/ hed ‚5 
SSS EL 
ha S Es 
4 ie 
SE © 
Lee 
Ee) 
5 
hdd 
=> 
amd 
nd 
ba 
8 
a, 





are situated in the muscularis, partly isolated and 


Cellular infiltration 


Cellular 


The 


diffusely spread in the 


DANISH MEDICAL BULLETIN 


mammary tissue. 


in the 
tissue. Case 1. 
Fig. 3. 
The diffuse cellular infiltration in the breast. Case MI. 
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Fig. 5. 
Cellular infiltration in the rectum. The cells are 
large, with a pale cytoplasm containing secretory 
vacnoles displacing the nucleus toward the periphery. 
Case 11. 


Case II. A 73-year-old woman, admitted to the 
Bispebjerg Hospital, Medical Department B. Nine 
months previously she had had colostomy for in- 
operable cancer of the rectum in another hospital. 
The tumour was ulcerated, infiltrating the entire 
rectum. On admission here, she was complaining of 
increasing dyspepsia. Physical examination revealed 
a firm, nodular tumour in the left breast, adhering 
to the skin but not to the muscular fascia. The nipple 
was retracted. Firm Iymph nodes in the left axilla. 
The colostomy was functioning satisfactorily. The 
patient was extremely debilitated and succumbed 
within two days. 

Autopsy revealed a walnut-sized tumour in the 
upper lateral quadrant of the left breast and a some- 
what smaller tumour just below the nipple. Apart 
from some diffuse myocardial fibrosis, the heart was 
normal and without metastases. Pleura and lungs nor- 
mal. Stomach shrunken and its entire wall thickened, 
firm, and infiltrated. The changes recalled those 
seen in linitis plastica. The thickening was localized 
to the muscularis and submucosa, whereas the mucosa 
was intact throughout and without ulcerations. The 
rectum and lower part of the sigmoid colon were 
thickened and diffusely infiltrated, forming together 
a stiff tube with tumour-like infiltration in the muscu- 
laris. About 8 cm up the rectum, the mucous membrane 
was ulcerated and shrunken. The serosal lining of the 
intestinal tract was the seat of diffuse carcinosis. 
Fhroughout the abdomen, large, hard Ivmph nodes. 
The omentum was also infiltrated, thiekened, and 


shrunken. In the gallbladder there were several stones 
and unmistakable mural thickening. The liver, other- 
wise normal, showed one metastatic deposit on the 
surface. Pancreas, adrenals, spleen, kidneys, and blad- 
der normal, without metastases. Uterine wall thickened 
and infiltrated by tumour tissue. Ovaries sclerotic 
with eystic degeneration. Several necrotic metastases 
in the vertebral bodies of the lumbar column. 
Microscopic examination of the mammary growth 
showed pronounced fibrosis interspersed with fibri- 
noid necrosis. In several sites, diffuse infiltration by 
tumour cells in the connective tissue. The cells were 
large or medium-sized with a pale cytoplasm. Upon 
staining with mucicarmine and P. A. S., these cells 
proved to contain mucin. No extracellular mucin. 
The mucin formed typical vacuoles, some of which 
displaced the nucleus toward the periphery. Such 
cells were also present in the smooth muscles of the 
rectum, sigmoid colon, stomach, uterus, and Fallopian 
tubes. In the lower rectum, the mucosa was ulcerated 
and shrunken. The ovaries were fibrous, but without 
tumour cells. Figs. 3 and 4 illustrate cellular infiltra- 
tion in the breast and rectum. Fig. 5 shows the 
characteristic appearance of the cells with secretorv 
vacuoles displacing the nucleus peripherally. The 
specimen is from the smooth muscles of the rectum. 


DISCUSSION 

Both patients were women with widespread 
metastases, who sought medical advice for dvs- 
peptic complaints. Neither of them had noted 
the slowly growing tumour in the breast. While 
the neoplastic infiltration in the smooth muscles 
of various other structures was widespread and 
diffuse, the infiltration in the mammary tissue 
was limited, so that a well-defined tumour was 
palpable. This gives support to the presumption 
that it is the mammary growth which is primary. 
So does the rare occurrence of metastases in the 
mammary tissue itself. 

This variety of tumour is not a pre-stage of 
colloid cancer. Mucin-stained substances have not 
been demonstrated in the extracellular tissue, not 
even in that of the widespread metastases bearing 
marks of being of long standing. 

Despite its slow growth, this mammary tumour 
is not only a very malignant, but also an insidious 
tumour, as it does not give rise to symptoms until 
metastases have become widespread. 


SUMMARY 

A report of diffuse scirrhous carcinoma in two 
women who sought medical advice for dyspeptic 
complaints due to widespread metastases in the 
smooth muscles of the gastrointestinal tract. In 
both instances, the primary tumour was in the 
breast. The tumour is made up of large or me- 
dium-sized, pale cells with secretory vacuoles dis- 
placing the nucleus toward the peripherv. These 
cells may be present in all parts of the body in 
smooth muscle which is the site of predilection of 
the metastases. 
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METASTASIZING CARCINOID AND 5-HYDROXYTRYPTAMINE 


By KLAUS JENSEN 


As a rule, carcinoid tumours in the alimentary 
canal are regarded as relatively benign tumours 
which grow only slowly and seldom metastasize. 
They are frequently small and multiple, occur- 
ring most often in the ileum and appendix but 
may be localized anywhere in the alimentary ca- 
nal. 

Since 1940, several investigations have been 
published (35, 26, 41) suggesting that approxi- 
mately 10 per cent of carcinoid tumours are malig- 
nant and metastasize particularly to the liver. 
Even with extensive metastases the carcinoid tu- 
mours appear, however, to be less malignant than 
the majority of other forms of cancer, as the me- 
tastases grow slowly and influence the general 
condition of the patient only to a slight extent. 

Scholte, 1931 (34) and Millman, 1943 
(24) each described a case of carcinoid of the 
small intestine with metastases in the liver com- 
bined with right-sided cardiac changes consisting 
of tricuspid incompetence and pulmonary steno- 
sis, while in Scholte’s case a singular patchy, 
transient cyanosis was also observed. 

In 1952, Biörck, Axen & Thorson (2) 
recorded two similar cases from Sweden and 
suggested that a connection might exist between 
the tumour and the other findings. The Swiss au- 
thors Isler & Hedinger (19) independently 
described three cases in 1953. These authors also 
came to the conclusion that a nosological entity 
was concerned. 

In the course of 1953, two further cases were 
recorded in Sweden bv Waldenström & 
Ljungberg (40) and Ljung (23). 

Thorson, Biörck, Björckman& Wa l- 
denström (39) stated in a paper published 
in 1954 that a new syndrome was concerned. 
From the literature and their own material they 
collected 7 definite cases, 4 probable cases and 
5 dubious cases. 

The syndrome is described in the aforemen- 
tioned paper. It comprises: malignant carcinoid 
of the small intestine with metastases in the liver 
and other parenchymatous organs: right-sided 


From Medical Department P, Rigshospitalet, Univer- 


sitv of Copenhagen. 
Head: Professor Eggert Moller. 


valvular failure without septal defect, consisting 
in the majority of cases of tricuspid incompetence 
and pulmonary stenosis; attacks of flushing of 
the skin and an unusual type of patchy shifting 
cyanosis; chronic watery diarrhoea; asthma-like 
symptoms and, finally, oedema and ascites. 


The cause of all the symptoms is presumed to 
be a malignant carcinoid of the small intestine, 
and it is stated that 5-hydroxytryptamine (seroto- 
nine or enteramine) is secreted in abnormally 
large quantities from such tumours and is the 
direct cause of the various symtoms. 


Erspamer (9) had demonstrated 5-hydroxy- 
tryptamine in the argentaffin cells in the small 
intestine. This substance exerts a potent effect on 
the vasomotor system. 

Lembeeck (22) in 1953 found great quanti- 
ties of 5-hydroxytryptamine in an extract from 
a malignant carcinoid at autopsy. 

Pernow & Waldenström (31, 30) showed 
that in patients suffering from malignant carci- 
noid with metastases in the liver, significant- 
ly greater quantities of 5-hydroxytryptamine than 
normal were present in the serum, and after 
Erspamer (10) had shown that 5-hydroxy- 
tryptamine is metabolized in the organism to 
5-hydroxyindol acetic acid which is excreted in 
the urine, Page, Corcoran, Udenfriend 
& Weissbach (29) found that in patients with 
the syndrome mentioned, great quantities of 5- 
hydroxyindol acetic acid is excreted in the urine. 
A simple diagnostic test (38) depending upon this 
condition is described for metastasizing carcinoid. 


Since attention has been focused on the syn- 
drome a number of cases have appeared in the 
literature; some of these are new cases and some 
were found retrospectively on reviewing older 
literature (32, 16, 3, 27, 20, 1, 5, 18, 6, 21, 45). 
Detailed investigations concerning the 5-hydroxyv- 
tryptamine content in the serum and the excre- 
tion of 5-hydroxvindol acetic acid in the urine 
of such patients have been carried out (27, 25, 15, 
17, 14, 12, 9). 

Hitherto a total of aproximately 35 definite 
cases have been published. Many of these, how- 
ever, were first demonstrated at autopsv. 
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CASE HISTORY 


The patient is a male, aged 51 years. No known 
familial disposition. Has not suffered from rheumatic 
diseases. 

Seventeen years previously the patient suffered 
from catarrh of the small intestine. He suffered from 
gastritis on two occasions 10 and 6 years ago, re- 
spectively. No similar complaints since. 

Over a vear prior to his admission to Department P 
of the University Hospital the patient suffered from 
increasingly frequent motions. On admission he was 
passing 5-6 motions daily. The faeces were pale, 
watery and copiously mixed with air. Blood had 
never been observed in the faeces. The diarrhoea was 
accompanied by borborygmi and slight colicky pain 
in the lower abdomen. The diarrhoea had been re- 
fractory to ordinary constipating measures and to 
tannin enemata. 

In the course of the past year a marked red-cyanotic 
colouring of the face had developed. This colouring 
became worse intermittently like flushing but never 
disappeared entirely. During these attacks profuse 
sweating occurred over the entire body but particularly 
of the face. 

During the period immediately- prior to admission 
increasing functional dyspnoea and palpitations were 
observed. No oedema was present. 

Apart from slight nausea after meals there were no 
dyspeptic symptoms. The patient had lost 7 kg (15% 
Ibs.) in weight during the past year but attributed 
this to the strict diet. The appetite was good. The 
abdomen had increased in circumference and felt 
distended. The patient also complained of a tendency 
to cold hands and feet and “dead” fingers. 

On admission the patient was found to be in an 
average state of nourishment with slight dyspnoea 
at rest. The face was dark red, congested and with a 
cyanotic tinge. Over the bridge of the nose and ex- 
tending on to the cheeks a net of bluish red telangi- 
ectasis was visible. The redness and cyanosis varied 
in the course of minutes. While patches of the skin 
were markedly brick red, other parts were cyanotic. 
The entire thorax and abdomen had a slight greyish 
cyanotic tinge with isolated bright red patches on 
the chest. There was profuse sweating of the face. 
No visible anaemia or jaundice. 

In the superficial veins of the neck stasis and 
pulsation were observed. Auscultation of the lungs: 
the thorax was emphysematous with thoracic kypho- 
scoliosis. No dullness, no adventitious sounds, max- 
imum respiratory excursion 94—97 cm. 

Auscultation of the heart: no voussure, no thrills. 
Cardiac limits: 4th rib, left sternal border, ictus in 
the 4th intercostal space in the mid-clavicular line. 
Action regular, 82 per minute. At the apex a fairly 
loud blowing systolic murmur followed by a slightly 
weaker diastolic murmur was heard. The systolic 
murmur was heard somewhat more weakly along 
the left border of the sternum while the diastolic 
murmur was distinctly heard there. At the base of 
the heart both murmurs could scarcely be heard. 
There was no accentuation and the pulsations in the 
radial and femoral arteries were equal. 

Abdomen: the liver was greatly enlarged, reached 
the umbilicus and three fingers’ breadth from the 
iliac crest. The liver was firm, not tender and the 
surface was slightly nodular. Marked peristalsis was 
heard and felt. No ascites was present. 


The extremities: nothing particular of note, in 
particular drumstick fingers were not present and 
there were no changes in the nails. No oedema. 

During the period of observation in the Department 
it was noted that the red-cyanotic flushing of the 
face varied greatly. Half an hour after the meals 
violent attacks of flushing associated with profuse 
sweating of the face occurred. The patient experienced 
these as marked sensations of heat. Such attacks of 
flushing could also be produced by light massage of 
the liver. 

Attacks of functional dyspnoea with, in addition, 
asthma-like attacks were also observed. These, simi- 
larly, occurred after meals. 


Eraminations. 

Routine Examinations: Height 168 cm (5 feet 5% 
ins.) ; weight 64 kg (10 stones Î pound); blood pres- 
sure 130/80 mm Hg.; WR negative; BSR 6 mm. 

Urine: no albumen, sugar, nitrite or urobilin. 
Urinary diastase did not exceed 64. 

Hb. 101 per cent; colour index 0.98; leucocytes 
7,280/mm®; differential count normal; eosinophiles 
113/mm? ; methaemoglobin and sulphaemoglobin not 
pathologically increased; thrombocytes 194,000/mm'® ; 
prothrombin 98 per cent. 

Plasma colour index 8. Plasma bilirubin 0.5 mg per 
cent. Thymol 0.01. Takata-Ara normal. 

No blood could be detected in the faeces on re- 
peated investigations. The catalase index was not 
increased. 

BMR approximately 160 per cent. Protein-bound 
iodine 5.8 ug per cent. 

Nitrogen clearance and phenol red exeretion normal. 
Blood urea 26 mg per cent. 

Radiological Examination: X-ray of the chest re- 
vealed slight increase of the transverse diameter of 
the heart, wiz., 16 cm as compared with a thoracic 
diameter of 31 cm; the great vessels 7 cm. The heart 
and the great vessels were of normal configuration 
also on examination in the oblique diameter with 
radio-opaque medium in the oesophagus. The lung 
fields were normal. Repeated X-ray examination of 
the alimentary canal showed very rapid intestinal 
passage but otherwise entirely normal conditions; 
in particular no signs of tumour were observed. 

Cardiological Examination: The electrocardiogram 
showed flat T, but otherwise nothing abnormal. 

The phonocardiogram revealed a systolic and weak 
protodiastolic murmur most marked when the patient 
was lying on the left side. 

Catheterization of the heart revealed tricuspid 
stenosis and incompetence and slight pulmonary steno- 
sis, a pressure gradiant of 28 mm Hg being found 
at the pulmonary valve. 

No sign of a shunt was present. 

Oximeter tests showed maximum oxygen saturation 
both at rest and during work. 

Other Investigations: rectoscopy and rectal explora- 
tion did not reveal anything abnormal. 

Psychiatric examination and psychological tests 
did not reveal anything striking. 


Discussion of Differential Diagnosis. 

On admission a right-to-left shunt was con- 
sidered to be the most probable, In this case, the 
shunt would first have become obvious after an 
increase of pressure had occurred in the pul- 
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monary circulation. Such an increase of pressure 
might be due to the fairly pronounced emphy- 
sema. The liver was, however, larger, firmer and 
more lobulated than would have been expected 
in a case of chronic stasis. 

The oximeter tests, however, conclusively con- 
tradicted this hypothesis and are good evidence 
that a peripheral cyanosis of vascular type was 
concerned. 

The diarrhoea was more pronounced than 
would be expected in a case of stasis but suggests 
chronic pancreatitis to a certain extent. 

The diagnosis of polyglobuli, possibly only 
secondary polyglobuli, was very tempting, but the 
Hb per cent was completely normal. 

In light of the syndrome mentioned in the 
introduction the diagnosis was easy. Practically 
all the symptoms are present in this patient and 
a single qualitative analysis of the urine for 
5-hydroxyindol acetic acid confirms the diag- 
nosis: malignant carcinoid of the small intestine 
with metastases to the liver; right-sided valvular 
lesions; hyperperistalsis; flushing and broncho- 
spasm. 


THE PHYSIOLOGY AND PHARMACOLOGY OF 
5-HYDROXYTRYPTAMINE 

In 1940, Erspamer (7) demonstrated a 
substance in chromaffin tissue from the intestinal 
canal with a stimulating effect on smooth muscle 
and a vasoconstrictor effect. He called this sub- 
stance enteramine, and it was later shown to be 
identical with 5-hydroxytryptamine. 5-hydroxy- 
tryptamine occurs extensively both in the animal 
and vegetable kingdoms. In man, it is present to 
the greatest extent in the chromaffin cells of the 
mucosa of the intestinal canal and in the chrom- 
affin cells of the biliary tract and pancreas. 
Erspamer (9) classifies these cells under the 
heading “the entero-chromaffin system” to which 
he attributes the significance of an endocrine 
organ. The specific hormone, 5-hydroxytrypta- 
mine, is secreted in response to stimuli, the nature 
of which are unknown, into the blood where it 
is found in great quantities in the thrombocytes 
which are regarded as a depot for 5-hydroxy- 
tryptamine. In the thrombocytes, 5-hydroxy- 
tryptamine is protected against destruction by 
the enzymes and may be liberated from them 
when necessary (42). 

5-hydroxytryptamine is released on destruction 
of the thrombocytes and is regarded as being 
an important factor in haemostasis and in releas- 
ing constriction of the vessel round the clot (44, 
4); possibly it acts, in addition, by increasing 
capillary resistance. 5-hydroxytryptamine is 


present in great quantities in the spleen as an 
expression of the destruction of the thrombocytes 
there. 

The effect of 5-hydroxytryptamine on the ar- 
terial blood pressure and on the circulation is 
very complex. It acts differently on different 


animal organisms on account of the regulating 
reflexes in the intact organism. It may, however, 
be maintained that 5-hydroxytryptamine is in- 
capable of producing hypertension or hypoten- 
sion. In an isolated arterial ring, 5-hydroxytrypt- 
amine has a constricting effect, but in the intact 
organism it is frequently observed that important 
vascular regions become dilated under the in- 
fluence of 5-hydroxytryptamine (28). 

Among the effects of 5-hydroxytryptamine on 
the vascular system the effect on the renal vessels 
must be especially stressed. The effect here is 
similarly very complex but the result is an anti- 
diuretic effect. This may be produced on the 
majority of experimental animals with relatively 
low doses of 5-hydroxytryptamine (8). 

The majority of the above-mentioned effects 
of 5-hydroxytryptamine are produced by un- 
physiological doses on isolated organs. Only little 
is known concerning the physiological signifi- 
cance of 5-hydroxytryptamine for the intact or- 
ganism, and at present no exact significance of 
S-hydroxytryptamine can be stated. Deficiency 
diseases have never been observed, and this is a 
natural sequel of the great extent of the entero- 
chromaffin system in the organism. 

After discovery of the great production of 
5-hydroxytryptamine by malignant carcinoid 
tumours of the small intestine and the resulting 
symptom complex (22, 31, 30), new possibilities 
have been created to illustrate the significance 
of the entero-chromaffin system. 

Erspamer (10) demonstrated that 5-hy- 
droxytryptamine is metabolized to 5-hydroxyindol 
acetic acid by a specific aminoxydase, occurring 
particularly in liver and lung tissue, after which 
5-hydroxyindol acetic acid is excreted in the urine. 
Irvine Page et al. (29) found great quanti- 
ties of 5-hydroxyindol acetic acid in the urine 
of patients with carcinoidosis. 5-hydroxytrypt- 
amine is produced in the organism from trypto- 
phane. Following administration of tryptophane 
labelled with C* to patients with carcinoidosis, 
this may be re-encountered in the serum com- 
bined in 5-hydroxytryptamine and in the urine 
in 5-hydroxyindol acetic acid (37). 

Administration of great quantities of trypto- 
phane does not increase the excretion of 5-hy- 
droxyindol acetic acid in patients with carcinoid- 
osis, but when the diet contains little tryptophane, 
the excretion falls considerably. 

Normally, 0.02—0.2 u8/ml 5-hydroxytryptamine 
is present in the serum and occurs exclusively in 
the platelets. 

Pernow& Waldenström (31, 30) found 
values of up to 15 4g/ml 5-hydroxytryptamine in 
serum from patients with carcinoidosis and 
numerous other investigators have found similar 
values (6, 37, 14). 

5-hydroxyindol acetic acid is normally excreted 
in a quantity of 5—10 mg/24 hours. In patients 
with carcinoidosis quantities of up to 1 g 5-hy- 
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droxyindol acetic acid mav be excreted per 24 
hours. The average is about 300 mg per 24 hours 
(29, 38, 37, 25, 15, 14). 


AUTHOR'’s INVESTIGATIONS 

When 5-hydroxyindol acetic acid had been 
demonstrated in the urine from the above-men- 
tioned patient by means of the qualitative method 
proposed by Erspamer (10), the daily excre- 
tion of 5-hydroxyindol acetic acid was measured 
by means of the quantitative method from the 
same source for a prolonged period, and by frac- 
tional collection of the urine the daily variations 
in excretion of 5-hydroxyindol acetic acid were 
measured. 

Qualitative Method: to 3 ml filtered urine are 
added 3 ml Ehrlich’s aldehyde reagent (2 per cent 
p-dimethylamino benzaldehyde in 20 per cent 
hydrochloric acid) and the mixture is heated to 
boiling point. The presence of larger quantities 
of 5-hydroxyindol acetic acid is revealed by 
blue colouration of the solution. With low con- 
centration of 5-hydroxyindol acetic acid, or if 
the urine is markedly coloured, approximately 
3 ml of urine are rendered acid with a few drops 
of 10 per cent hydrochloric acid which are ex- 
tracted with ether and the test is carried out on 
the residue obtained by evaporation. 

Quantitative Method: 2 ml of filtered urine are 
rendered acid with 1—2 drops 10 per cent hydro- 
chloric acid and extracted twice with 25 ml ether 
in a separatory funnel. The total ether extract is 
filtered and dried with approximately 3 g dehy- 
drated sodium sulphate. The extract is then evap- 
orated to dryness in a water bath at 50° C., and 
the residue from evaporation is dissolved in 1 ml 
0.1 N hydrochloric acid; 0.2 ml of this solution is 
pipetted into a test tube and 5 ml of Ehrlich’s 
aldehyde reagent (see above) is added. The mix- 
ture is placed together with a control test for 
2 hours in a water bath at a temperature of 
45—50° C. Thereafter, the sample is diluted to 
10 ml with 50 per cent ethyl alcohol. 

The intensity of the colour is measured in a 
Beckman spectrophotometer at 590 my. The ex- 
tinction multiplied by the factor 62.5 then gives 
the content of 5-hydroxyindol acetic acid in 
mg/100 ml urine. If particularly high values are 
present, the test may be carried out on diluted 
urine. With particularly low values double quan- 
tities of urine may be used (10). 


RESULTS 

Figure 1 shows the daily excretion of 5-hy- 
droxyindol acetic acid followed throughout a 
prolonged period of hospitalization. On the same 
figure, the degree of diarrhoea is given in arbi- 
trary units (Diagram a) and the number and 
degree of the flushing (Diagram b). 

The Diagram shows that the excretion as a whole 
fell during the period of hospitalization. This 
must be attributed to the quiet regime and partic- 


ularly rest in bed. In a period later than that 
recorded here the excretion was followed while 
the patient was an out-patient and was found 
to lie at a slightly higher level. 

It is observed that the excretion may vary 
greatly from day to day. The excretion varies 
from 800 mg per 24 hours down to normal values 
(4 mg per 24 hours). It is also observed that there 
is a certain correspondence between the varia- 
tions in the Diagrams a and b, and that this corre- 
spondence does not coincide with similar varia- 
tions in the excretion of 5-hydroxyindol acetic 
acid. This condition probably may be explained 
by the fact that it is brief violent increases in the 
release of 5-hydroxytryptamine to which the at- 
tacks of hyperperistalsis and flushings are due, 
while the constant release of 5-hydroxytryptamine 
is compensated by a steady metabolism to the 
less toxic 5-hydroxyindol acetic acid so that the 
concentration of 5-hydroxytryptamine in the 
blood does not attain toxic levels. 

This hypothesis is also supported by investig- 
ations of the daily variations where the brief 
variations are better registered. 

From Figure 1 it is observed, in addition, that 
the disease seems to proceed in waves, a con- 
dition which renders evaluation of attempts at 
therapy difficult. 

Figure 2 shows the daily variations in the 
excretion of 5-hydroxyindol acetic acid. The 
urine was collected every second hour throughout 
the 24 hours except when the patient was asleep 
and each sample separately analyzed. 

It appears from Figure 2 that each meal (the 
time of each meal is indicated by a non-shaded 
arrow) is followed by an increased excretion of 
5-hydroxyindol acetic acid in the urine and by 
an attack of flushing (the times are indicated by 
the shaded arrows). 

Such a fractionization was undertaken on three 
occasions with similar results; the investigations 
recorded here show, however, the condition men- 
tioned most distinctly. 

It must therefore be presumed that comsump- 
tion of food provokes sudden liberation of great 
quantities of 5-hydroxytryptamine from the liver, 
possibly from the primary tumour. Whether this 
is due to increased blood flow only or whether 
special substances in the food have a stimulating 
effect on the secretion cannot be determined on 
the present basis. 


ATTEMPTS AT THERAPY 


The attempts at therapy which the author has 
carried out have only been of a symptomatic 
nature. Numerous substances have been recorded 
which have an antagonistic effect on 5-hydroxy- 
tryptamine in vitro, but the effects in vivo have 
not corresponded to the effects in vitro. The 
specific antidotes have themselves considerable 
toxic effect which limits their employment con- 
siderably (36, 13, 11, 43). 
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Figure 1. 


The excretion of 5-hydroxryindol acetic acid in a patient with carcinoidosis. 
a) The degree of diarrhoea in arbitrary units, the highest column indicating 10 


passings of watery stools per day. 


b) The number and degree of “flushings’ 


per day in arbitrary units, the highest 


column indicating 10 strong attacks per day. 
c) The concentration of 5-hydroxyindol acetic acid in the urine in mg per cent 


per day. 


d) The amount of 5-hydroryindol acetic in the urine in mg per day. 


During Period 1, Thycapsol was given; during Period 11: Pro-banthine; during HI: 
extractum fluidum secale cornutis; during IV: penicillin. 
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Figure 2. 

The excretion of 5-hydroxyindol acetic acid in the 
urine followed during 24 hours through fractionated 
collection. 

The full line indicates the concentration and the 


broken line the amount in each portion. 


The following substances were employed: Pro- 
banthine, extractum fluidum secalis cornuti, 


Methergin, ephedrin and atropin. None of these 
substances had any convincing effect on the 
subjective or objective symptoms in this patient. 


As appears from Figure 1, some of the sub- 
stances mentioned were administered within the 
period recorded. In addition, Thycapzol (GEA, 
1-methyl-2-mercaptoimidazol) was administered 
with the object of a palliative effect in reducing 
the basal metabolic rate which remained con- 
stantly about 160 per cent. It was, however, not 
possible to reduce the basal metabolic rate with 
this treatment. 

It appears also from Figure 1 that for a shorter 
period the patient was treated with penicillin. 
During this period the patient suffered from 
bronchopneumonia. 


SUMMARY 

The author reviews the literature and records 
a case of malignant carcinoid of the small intes- 
tine with metastases in the liver, right-sided 
valvular injury to the heart shown on cardiac 
catheterization to consist of tricuspid stenosis 
and incompetence and pulmonary stenosis, flush- 
ing, sweating, hyperperistalsis and bronchocon- 
striction. 
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The diagnosis was established in vivo by the 
demonstration of large quantities of 5-hydroxy- 
indol acetic acid in the urine. 

Thereafter, the author reviews the pharma- 
cology and physiology of 5-hydroxytryptamine 
and reports his own investigations on the excre- 
tion of 5-hydroxyindol acetic acid in the case 
referred to. 

It was demonstrated that consumption of food 
releases attacks of flushing and hyperperistalsis 
and is followed by increased excretion of 5-hy- 
droxyindol acetic acid. The excretion af 5-hy- 
droxyindol acetic acid fell during rest in bed 
and a quiet regime and increased again when the 
patient was discharged for out-patient therapy. 

The amount of 5-hydroxyindol acetic acid ex- 
creted per 24 hours does not appear to depend 
on the toxic symptoms which the patient pre- 
sented, and an attempt is made to explain this 
condition. 

The disease presented an undulant course 
which rendered evaluation of therapeutic at- 
tempts difficult. The attempts at symptomatic 
therapy which were carried out have not rendered 
any convincing results. 
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THE AETIOLOGY OF PRIMARY VARICOSE 


VEINS 


By CARL C. ARNOLDI 


According to the prevailing theory, primary 
varicosis develops as the result of a genetic 
conditioned debility of the wall of veins and of 
the valves. On account of this state of debility 
the veins yield to an increase in the hydrostatic 
pressure, which is primarily exerted on the 
lower extremities owing to the erect position. 
For this reason the disorder is most frequently 
encountered among males standing up at their 
work, and in females who have been through a 
pregnancy, in which the pregnant uterus has 
produced either an increase in the intra-ab- 
dominal pressure, or has actually proved an ob- 
struction to the free passage through the iliac 
vein (3, 14). 

Studies, in recent vears, do not seem to confirm 
the above-mentioned common theory. Moreover, 
minor details of former investigations, hitherto 
discarded because they did not fit in with the 
accepted theory, have come to light. The fallacy 
has been most lucidly commented on by King 
(10), who in his inspiring work “The genesis of 
varicose veins”, emphasizes that all theories as 
to the etiology of varicose veins have been based 
on fully developed clinical pictures, from which 
no safe conclusion can be drawn with regard to 
the etiology. King denies any special genetic 
disposition with regard to the disease and points 
out that at an early stage varicose veins have 
mostly competent valves. 

His studies show a very characteristic vascular 
increase of adventitia at the early stages of vari- 
cosis, and he demonstrates that in “voung vari- 
cosities” the venous blood is more oxidized than 
usual, as distinguished from blood from “old 
varicosities”. 

Clauberg (4) and Hundlev, Diehl & 
Diggs (9) have shown that hormones of the 
oestrogen group may produce relaxation of smooth 
muscles in other tubes (ureters). 

That venous changes may occur as the result 
of the intake of oestrogeen hormones has been 
demonstrated by Bean (2), who found frequent 
teleangiectases following the administration of 
therapeutic doses, by Reynolds & Foster 
(19) who, following an injection of oestrogen hor- 
mones, found marked dilation of the vessels in 
the ears of rabbits. Hechter, Krohn & Ha r- 
ris (8) have made similar findings. 

Glass, Edmondson & Soll (7) maintain 
that the teleangiectases in the case of liver insuffi- 
ciency are due to deficient decomposition of 
oestrogen hormones. 


From the County Hospital, Nvykgbing Mors. 
(Head: H. Starklint). 


Ledderhose (11) demonstrated that at an 
carly stage of varicosis the venous dilation occurs 
around the valves and not — as was to be ex- 
pected in a simple hydrostatic pressure — proxim- 
ally to the valves, but distally. 


Nicholson (17) has found typical vari- 
cosities everywhere in the body, even in the 
scalp. Parts outside the regions of the lower ex- 
tremities, the pampiniform plexus and the hemor- 
rhoidal plexus are but rarely involved, but the 
mere fact that varicosities do occur is significant. 
(The author has met with 3 typical cases of vari- 
cosities on the upper arm). 


Mullane (15) found that among varicosities 
occurring during pregnancy, 37.3 per cent ap- 
peared during the first month of pregnancy, and 
that in his material 70.4 per cent of all varicosi- 
ties occurring during pregnancy appeared during 
the first three months of pregnancy. 

Fried, Perilstein & Wagner (6) single 
out a certain type of varicosity restricted to 
pregnancy, “angiectides”, and emphasize in 86 
per cent of these patients an “oestrogen defi- 
ciency” (low titer within normal ranges). Intake 
of oestrogen hormones proved curative in all 
cases. The characteristic feature of the “angiec- 
tide” is partly that it occurs solely during preg- 
nancy, partly that its main symptom is local pain 
and tenderness. 

Magnus (12) mentions a series of cases, not 
published, of a similar nature. 

MeCausland (13) analyses the case his- 
tories of 150 patients suffering from varicosities 
and emphasizes three outstanding endoecrinolog- 
ical factors: 1) The low incidence of spontaneous 
abortion in patients with varicosities. 2) One 
third of these patients were of a definite “dyscri- 
nic” type, as determined by physical build, hair 
distribution and an abnormal history of menses. 
3) The varicosities developed primarily during 
the period immediately preceding delivery. 

In his opinion the causative factor is a relative 
increase in the progesterone concentration of the 
blood, and in his material the symptoms of preg- 
nancyv-varicosities were favourably influenced 
bv an administration of oestrogen hormones. 

Other investigators who incline to the hormonal 
view of aetiology are Siegler (20), Payne 


(18), and Foote (5), who all accentuate the co- 
incidence of the appearance of the varicosities 
with the periods of menarche, pregnancy and 
menopause. 

Apart from the investigations undertaken by 
King (10), Fried, Perilstein & Wa g- 
ner (6), and Me Causland (13), studies of 
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the relationship of hormones to the etiology of 
varicose veins are but few, and in particular 
nobody has attempted a comparison between 
patients with varicose veins and a material com- 
prising normal individuals. 


MATERIAL 

The material has been compiled at the County 
Hospital, Nykgbing Mors, during the vears 1955 
1956 for the purpose of elucidating the various 
aspects of the etiology of varicose veins. 

The investigation has been confined to females, 
the object being to examine hormonal conditions, 
easily comparable and demonstrable, which might 
be related to the presence or absence of varicose 
veins. 

All patients included in this series were sub- 
jected to an extensive history taking, especially 
with regard to menses, pregnancy, births, and 
breast feeding, and a thorough physical and 
gvnecological examination was made. 

At the examination for varicosities of the 
lower extremities the patients were standing up, 
after having been allowed out of bed for at least 
two days. The examination has embraced both 
the saphena systems, the “Cockett-Jones” region, 
the anterior surface of the abdomen and the 
vulva. Evident secondary varicosities as deter- 
mined by Perthe’s test and the past history of 
the disease, have been left out of consideration. 

The designation varicosity has been deemed 
to mean any dilated, elongated, or tortuous veins, 
irrespective of size, as only in this manner has 
it been possible to get some insight into the fre- 
quency of the disease. The material is not a 
selected one. Only females admitted to hospitals 
are included in the examination, perhaps not a 
true representative average of the community. 
Surgical patients, however, make up the greater 
part of the material. 

Girls prior to the first appearance of menses 
are left out, as are also all patients with a poor 
memory, mainly senile patients and patients of 
inferior intellect. 

The material totals 293 patients. 

The distribution of age and the frequency of 
appearance of varicosities in the different age 
classes will appear from Table 1. 





Table 1. 
Distribution of age. 








Varicosities 
Age Number percent. on 
total 

10—19 ……....…. 18 about 5 % 
20—29 ......……. 78 35.9 % 
9039 ……....……. 77 54.5 % 
40—49 ….....…. 44 56.7 % 
5059 .…....... 50 60.0 % 
more than 60 26 65.4 % 
ea 293 48.8 % 





Two factors are responsible for the high in- 
cidence of varicosities in this material. In the 
first place, 23 patients were admitted especially 
for surgical treatment of varicosities. In the 
second place, the negative group (according to 
definition) comprises solely patients who were 
definitely without dilated, tortuous and elongated 
veins of the lower extremities. 

Table 2 states the age of patients at the time 
when they first noticed the appearance of vari- 
cose veins. 


Table 2. 


Age at the time of first observation of varicosities. 





Per cent 

Age Number en total 
DN eet 29 20.3 % 
OE aes en 55 38.5 % 
203 …....…. 22 15.4 % 
40—49 .….....…. 4 2.8 % 
more than 50... 2 1.3 % 
uncertain ….….... 31 21.7 % 
EE sen 143 100.0 % 





THE RELATION OF VARICOSE DISEASE 
TO CONDITIONS OF MENSTRUATION 

From scattered clinical observations of patients 
with varicose veins, the author's suspicion arose 
that the sex-imprinted development bore relation 
to the appearance of varicosities. According to 
available literature no studies of this problem 
have hitherto been made. 


The age of menarche. 

In order to obtain as exact information as pos- 
sible, questions were not made directly but were 
related to school attendance, age of confirmation 
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Fig. 1. 
Occurrence of varicose veins in relation 
to age of menarche. 
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and servant positions, if any. It is my impression 
that the replies were fairly accurate. Still some 
uncertainty remains, mainly where the “normal” 
menarche age is concerned, the age about four- 
teen, remarkably late or early menses being more 
clearly remembered. 

Fig. 1 states the relationship of menarche age 
and the percentage occurrence of varicosities of 
the different menarche ages. 

There is apparently a close conformity be- 
tween incidence of varicosities and the menarche 
age. The absolute figures, from which the above 
diagram is drawn, will appear from Table 3. 


Table 3. 
Incidence of varicosities in relation to menarche. 


Apparently varicosities seem to be more fre- 
quent in women with a somewhat lengthy period 
of menses. 


Regularity of menstruation. 

An assessment has likewise been made of the 
incidence of varicosities. 

In the present material those cases are not in- 
eluded in which irregularity may be due to other 
diseases, more especially inflammatory condi- 
tions and tumors, just as irregularities of the 
menopause have been left out of consideration 
(Table 5). 


Table 5. 
Incidence of varicosities in relation to regularity 
of menstruation. 





Menarche Varicocities 


Number per cent on 

ad total 
12 vears and less 26 23.1 % 
ER: eene ee 44 34.1 % 
DEE. eee 78 42.3 % 
_ __…RTEERNS 66 48.5 % 
16 vears and more 79 13.4 % 
nh ed 293 





The greatest uncertainty seems to be attached 
to the figures in the lowest menarche age; still 
the difference between the highest and the lowest 
menarche age is striking. 


Duration of menses. 

The duration of a single menses is probably 
one of several manifestations of the strength and 
character of the hormonal fluctuation of the 
cycles, and therefore an assessment has been 
made of the duration of menses and the occur- 
rence of varicosities. 

The procedure has been to leave out all patients 
of 50 and upwards, as a compilation of informa- 
tion regarding past history of disease is con- 
cerned. Patients below the age of 20 have like- 
wise been left out as they may be potential vari- 
cosity patients. 

In order further to diminish the uncertainty, 
only women with a regular menses and with a 28- 
day evele have been included. The selected 
material comprises 180 patients, 85 (47.2 per 
cent) with varicosities, 95 (52.8 per cent) with- 
out any demonstrable varicosities. (Table 4). 


Table 4. 
Incidence of varicosities in relation to duration 
of menses. 





Duration af menses 
2-5 days 6 days and more 


varicosities 46 10 % 39 60 % 
— varicosities 69 60 % 26 40 % 








Number Irregular menses per cent 
+ varicosities 143 32 22.4 
— varicosities 150 11 14 





As will appear from the table, an irregular his- 
tory of menses tends to be more frequent among 
the women of the varicosity group. These figures 
show concurrence with those of MeCaus- 
land (13). 

Subject to the reservations applicable to all 
statistical information, the three sections, in 
which the presence or absence of varicosities 
are related to age of menarche, duration and 
regularity of menses, seem to point to a definite 
tendency: Varicosities are far more frequent 
among women with a late menarche age, with 
a more lengthy period of menses than the average 
and with some irregularity of menses; while con- 
versely women of premature development, normal 
period of menses, and regular cycle are more 
seldom affected. 


THE RELATION OF VARICOSE DISEASE 
TO PREGNANCY 

The fact remains that varicosis is more fre- 
quent in females than in males, and that the dis- 
ease is most frequently encountered in pregnancy, 
just as existing varicosities are aggravated by 
pregnancy. 

These well-known phenomena have been 
explained as being due to either a mere mechani- 
‘al obstruction of the uterus in pregnancy to the 
venous passage from the lower extremities (16), 
or according to a hemodynamic theory — to 
an increased vascularity of the arterio-venous 
anastomoses of the pregnant uterus resulting in 
an increased pressure within the iliac vein (21). 

The contemplations stated at the beginning of 
this paper made it desirable to attempt a com- 
parison between a material of women with 





varicose veins and a normal material with a view 
to determining the role of pregnancy for the 
etiology of varicose veins. 
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It is no unusual experience to encounter women 
who in spite of a succession of deliveries show 
no signs of varicosities of the lower extremities 
(see below), while in other cases the appearance 
of varicosities is an early sign of pregnancy. 
(Mullane (15)). 

Table 6 states the number of pregnancies in a 
material of married women above 20 with vari- 
cosities and without varicosities. 


Table 6. 
Incidence of varicosities in relation to number 
of pregnancies. 








Number of Number of 
patients pregnancies Average 
examined 
+ varicosities 122 421 3.45 
— varicosities 115 321 2.80 





As was to be expected, the table shows a pre- 
ponderance of pregnancies among the group with 
varicose veins. 

Supplementary to Table 6, Table 7 shows a 
comparison between the number of pregnancies 
in individual cases of the two groups. 


Table 7. 
Number of pregnancies in individual cases in relation 
to incidence of varicosities. 





Number . n 7 In 
pregnancies 0 1 2 3 4 5 6 and votat 
more 


+ varicosities 10 12 15 28 20 18 6 13 122 
— varicosities 8 26 29 24 8 8 4 8 115 











Twenty-eight or almost 25 per cent of the group 
without varicosities have been through 4 preg- 
nancies or more. 

Table 8 states the time (past history) of the 
first observed appearance of varicosities in re- 
lation to menarche, series of pregnancies and 
menopause (the total material). 


Table 8. 


First observed appearance of varicosities in relation 
to menarche, pregnancy and menopause. 





Juncture of Number of 





appearance jk _ Distribution 
Before the menarche. 1 | 
immediately after the 33 9 
OO 5 ene ee 19 win 
Before Ist pregnancy. 17 | 
During Ist pregnancy 33 | about 30 % 
In the 2nd pregnancy 17 | 
In the 3rd pregnancy 14 about 60 % 
In the 4th pregnancy 3 | 
In later pregnancies.. 0 
During menopause … 7 about 7 % 
During senium .…………. 1 
DR aile on oe en 112 100 % 
Do not know …...……. 31 





As this table is concerned with the past his- 
tories of a disease, the degree of accuracy is not 
very high. However, it must be presumed that 
any correction, if at all possible, would shift the 
figures in favour of early pregnancies - as 
experience goes to prove that many women do 
not become aware of their varicosities until a 
later stage or until symptoms develop. 

Considered together with Table 7, pregnancies 
in excess of the third one do not seem to in- 
fluence the frequency of appearance of varicos- 
ities in this material (still perhaps they affect 
the aggravation of secondary manifestations). 

According to Mullane (15), 70.4 per cent 
of all varicosities developed during pregnancy 
appear during the three first months of preg- 
nancy. 

During the third month the uterus reaches the 
upper border of the symphysis and does not at 
this juncture present any essential obstruction to 
the true pelvis, just as it seems hard to imagine 
that the aforesaid hemodynamic pressure in the 
iliac vein should have become so intense as to 
act as a primary cause of varicosis. 

Table 9 shows the first observation of varicosi- 
ties in relation to the “trimester” of pregnancy. 


Table 9. 
First observation of varicosities in relation 
to the month of pregnancy. 





Varicosities Observed 
observed during Number Distribution during first 

pregnancy pregnancy 
Ist—3rd month. 26 50 % 14 
3rd—6th aan 7 14 % 2 
6th—9th en 19 36 % 7 
OM testen 32 100 % 23 
Do not know 15 — — 





The elements of uncertainty involved in past 
history records are applicable to this table too. 

However, in spite of this uncertainty it is 
remarkable that about one half of the patients, 
who rely safely on their memories, state that the 
varicosity appeared at the beginning of the preg- 
nancy. Note the great number of first pregnan- 
cies. 

The clinical and past history records submit- 
ted in this paper confirm the old observation that 
pregnancy plays a considerable role in the etio- 
logy of varicosis, but it seems, however, as if 
agents other than the hitherto accepted mechan- 
ical factors play the decisive part. 

These studies, as well as those of Mullane 
(15), seem to point to physiological changes in 
the female organism, which occur at the begin- 
ning of pregnancy. Perhaps it may be justified 
to advance the theory that in predisposed females 
the transition from “normal” to pregnancy seems 
to be of greater importance for the appearance 
of varicosities than are the number of pregnan- 
cies. 
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THE RELATION OF VARICOSIS TO BREAST 
FEEDING 

The material of this group comprises 191 
females in total, of which 99 are with varicosities 
and 92 without varicosities. 

Fig. 2 states the maximal period of breast feed- 
ing in relation to frequency of appearance of 
varicosities. 
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Fig. 2. 
Occurrence of varicose veins in relation to the maximal 
duration of lactation. 
(Open columns: no varicosities, 
hatched columns: varicosities present). 
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It will be observed that agalactia and hypo- 
galactia seem to be far more frequent among 
females without varicosities than among varicos- 
ity patients. 


DISCUSSION 


In spite of the many reservations which must 
be made with regard to such a combined past 
history —- clinical study of a comparatively 
restricted material — certain tendencies seem to 
be manifest. These tendencies considered together 
with investigations of other research-workers to 
which reference is made, shake our belief in 
theories hitherto accepted as to the etiology of 
primary varicosis and make them hardly credible. 

If the figures of the present material are a- 
dopted, the following conclusions can be drawn 
(applicable to females) : 


1) It seems as if there is a certain rather evident 
relationship between varicosis and the time of 
occurrence of the menarche, so that the later 
the menarche the greater the prospect of varico- 
sities. 

2) Three periods of a woman’s life are especially 
involved in the occurrence of varicosities. 


a) the period of time of the menarche and the 
vears immediately following, 


b) the period of time of the pregnancy and — 
according to the present material — primarily 
the first months of the first pregnancies, at a 
juncture where mechanical conditions of pres- 
sure can hardly come into play. 

c) Finally the menopause accounts for a small 
group. 


3) A relation seems to exist between the factors 
governing varicosis and the factors determining 
the ability of breast feeding, as agalactia and 
hypogalactia are about four times as frequent 
in women without varicosities as in women suf- 
fering from varicosities. 

The three periods of a woman’s life mentioned 
in Section 2 as predisposing to the appearance 
of varicosis are all periods involving a change 
in the hormonal balance, especially with regard 
to sex hormones. 

No conclusive evidence has been given as to 
what group of hormones are involved. Presum- 
ably, however, hormones of the oestrogen group 
are involved. This is indicated partly by the pre- 
sent material, partly by the fact that the content 
of the blood of these substances is rising during 
the above-mentioned predilection periods for the 
appearance of varicosities. 

Further studies of these matters have yet to be 
made, but it now seems that more exact methods 
of hormonal analysis are available. 

Genetic conditions have not been touched upon 
in this study. 

Studies now in progress undertaken to elucidate 
the genetic conditions in connection with vari- 
cosis seem to suggest that the genetic factors in 
varicose disease are especially related to the 
aforesaid endocrinological condition, more parti- 
cularly to the age of menarche. (1). 


Hypothesis: 


The conclusion drawn by King (10) form a 
natural completion of the present study and is 
cited below in extenso: 

„at the early stage of varicosis there is in 
an area, a dilatation, sometimes of sudden onset, 
without valvular incompetence, with centripetal 
pulsation and without involvement of the prox- 
imal part of the veins. At this stage the veins are 
capable of contraction, that is, the muscle is not 
degenerate nor intrinsically weak: vet dilatation 
does occur. 

These phenomena are explained by the action 
of some chemical factor, possibly a hormone or 
hormones of the oestrogen group, which have 
been shown to produce relaxation of smooth 
muscle in other tubes. 

Once the condition has developed, then just as 
with other structures such as bones, mechanical 
factors come into play and produce the varicous 
secondary changes which are clearly the effect 
of hydrostatic stresses. .…….…. 
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SUMMARY 

Several investigators have through recent years 
published reports, the conclusions of which are 
not compatible with the prevailing conception 
so far accepted as to the etiology of primary vari- 
cosis, but point to hormonal agents as being the 
causative factor. 

The following conclusions have been drawn 
from the present study: 

1) Evident relation between the age of menarche 
and the appearance of varicose disease, a late 
menarche being apparently a predisposing 
factor to varicosis. 

2) Pregnancy is a predisposing factor to vari- 
cosis, which appears at a juncture at which 
mechanical and hydrodynamic factors are 
not in operation. 

Females suffering from varicosis have a pro- 
longed maximal and average period of breast 
feeding, and agalactia and hypogalactia are 
but rarely met with. 

A working hypothesis has been compiled sup- 
porting King's view, according to which the 
primary cause is a hormonally conditioned, often 
localized, venous dilatation. Once the condition 
has reached a certain stage, mechanical factors 
come into play and produce the well-known sec- 
ondary changes. 
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STERILISATIO TUBARUM 


THE SUBJECTIVE SEQUELAE AS SHOWN BY A FOLLOW-UP OF 198 PATIENTS 
By HELGE G. BERTHELSEN 


Tubal sterilization is a necessary link in the 
prophylaxis and treatment of series of patho- 
logical conditions. The operation may be carried 
out 1) on medical indication; 2) after applica- 
tion to the Ministry of Justice who, according 
to the Law Concerning Sterilization and Castra- 
tion of 1935, can give permission for the execution 
of the operation. The law permits the operation 
if special considerations — especially the danger 
of the appearance of hereditary taints — indicate 
sterilization, or because it is considered bene- 
ficial for the person concerned that she be ren- 
dered incapable of producing offspring; 3) fi- 
nally, permission to carry out sterilization can 
be given in connection with the Law Concerning 
Provision for the Feeble-minded of 1934. The 
patients in this investigation were all sterilized 
according to the first two indications. 

From the Department of Obstetrics and Gynaecology, 
State Hospital, Sgnderborg 

(Chief: Ekkert Petersen) and 

The Danish Mother's Aid Centre, Sgnderborg 
(Director: Ebba Anker). 








The operation is not only a surgical problem 
with its associated circumstances, but it also in- 
cludes a number of factors of ethical sociologi- 
cal and religious nature because of its final 
character. These are factors which, in spite of the 
difficulty in assessing them, must also be taken 
into consideration in formulating the indication. 

In order to get an impression of the character 
of possible sequelae of the operative treatment, 
we have followed up a series of women who 
were sterilized after having been referred to us 
through the Danish Mother's Aid Centre. This 
centre was founded by a provision of the State in 
a law of 1939 with the purpose of giving pregnant 
women (both married and single) personal, social 
and legal aid and information concerning assist- 
ance of economical or medical character which 
can be offered to them during pregnancy or after 
the confinement. The patients referred through 
these channels will therefore be, for the most 
part, women who are in a difficult situation so- 
cially and who have sought the aid of the Mother's 
Aid Centre in connection with a desire for the 
interruption of an existing pregnancy. 
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The literature about subjective sequelae of 
sterilisatio tubarum is very scanty. In 1956 He r- 
toft gathered together the previously published 
Danish articles. From abroad there is a funda- 
mental article written by Binder in 1937. He 
tried, by means of following up 293 women who 
had been sterilised at the tubes, to evaluate the 
advantages and disadvantages of treatment by 
means of sterilization and through this to chal- 
lenge the old dogma that tubal sterilization is 
for women a harmless procedure. The author 
points out that the possible trauma is not organic 
in character but consists of an adverse psychical 
reaction and finds that the cause may be, among 
other things, suppressed mother feelings, conse- 
quences of interfering with bodily integrity, and 
in a small percentage moral or religious feelings 
of guilt. He shows that approximately half of the 
patients examined had developed a neurotic con- 
dition, a so-called sterilization neurosis. In con- 
clusion of the investigation Binder presents 
a series of pre-morbid conditions which will 
presumably cause more serious subjective post- 
operative sequelae. Among other things he men- 
tions: young age, few children, a depressive 
asthenic psyche, bad marital circumstances, en- 
forced sterilization, strongly developed mother 
feelings and hypochondriacal attitude. 


MATERIAL 


In order to avoid recalling to the patients the 
more or less acute situation which was the reason 
for the operation, we have omitted personal 
examination of the women concerned but have 
tried to elucidate the patient’s subjective condi- 
tion on the basis of a questionnaire. The patient’s 
objective condition is elucidated by means of 
inquiries to her usual doctor. 

We have followed up a total of 198 women 
who were sterilized in the period 1952—54; the 
smallest period of observation is therefore almost 
2 years. The psychiatrical diagnosis is in all cases 
made by the psychiatrical specialist to the Mothers’ 
Aid Centre who states that the suitability of 
the patients for operation is judged according 
to the previously mentioned Binder’s principles. 
As shown in Table I, the 198 women are for the 
most part married and there are on an average 5 
children in the marriage. The average age for the 
women at the time of treatment was 33 years. 
Therapeutic abortion had been carried out pre- 
viously in a total of 42 cases. 118 of the 198 
patients had not used contraception. Sixty-seven 
per cent of the women had married because of 
a pregnancy or because they already had one or 
more children with the husband. Fifteen per 
cent of those examined stated that a bad rela- 
tionship existed between husband and wife. 


Assessment of the patient’s condition as regards 
economy and housing was carried out by the 
almoner of the Mothers’ Aid Centre. This system 
ensured reliable uniform assessment of these fac- 


Table 1. 
Survey of the history of 198 sterilized women with an 
average age of 33 years. 





History Number 
idee ne er te a 192 
Married because of pregnancy .….............. 134 
EO steen essanesenme. 5 
Had not used contraception .….…….….….......... 118 
Previous therapeutic abortion .…….……......... 42 
Poor economical circumstances ……….......... 9% 
Poor Kensing GORENIBES …….…......s..s..ee.« 40 
Poor relationship with husband 29 
Indication: 

EE nennen eene inden 22 

EE ee enen ed neee Go oidehe 144 

From Ministry of Justice ..……............…. 32 
Operation carried out: 

Together with therapeutic abortion .……..... 109 

tenen RTR weeen ae 31 

an ee en hen an ee Or eo 58 





tors. According to this assessment about 50 per 
cent of the women examined live in a very poor 
state of economy and about 20 per cent under 
poor housing conditions. 

Table I gives, moreover, a survey of the indi- 
cations for the treatment carried out. In order 
possibly to be able to demonstrate a different 
mode of reaction of patients in the medical 
group we divided it into two groups, i.e. the 
medico-psychiatrical and the purely medical 
group. The patients who were treated on purely 
medical indications or according to the indica- 
tion of the Ministry of Justice, were not examined 
psychiatrically. Table I shows also that the pre- 
dominant indication has been medico-psychiatri- 
sal in that 72 per cent of the patients were steri- 
lized on this basis. 





Table 2. 
The results in relation to the indications for 
sterilization. 
Satisfied 8 
bd 2 3 
m 5 8 re & 
el = Es Vv 5 … 
z = De Ze & 
Ministry of Justice 32 30 2 
Purely medical .…………. 2 18 2 1 1 
Medicopsych.: 
Mental depression .. 37 35 2 
Hysterical depres- 
WN knie ns 10 7 3 
Neurasthenic 
OD "nen ee 43 38 B 1 
Depressive neurosis 18 17 | 
Neurosis (sensitive 
constitution) …………. 13 10 1 2 
Psychopathic 
constitution ………… 1 5 2 
Manic depressive 
Reens 1 1 
Inferior intellect …… 15 7 2 6 
NE. rabe 198 167 18 5 8 
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In Table II the clinical material is divided into 
groups according to diagnosis and at the same 
time the result of the examination is illustrated. 
It is therefore possible to compare the results 
obtained within the different groups. 

One hundred and sixty-seven women have 
stated that they are satisfied with the treatment. 
They state that they have felt better both in 
physique and in psyche since the operation, and 
many of the women examined express their hap- 
piness over the improvement in the relationship 
between husband and wife which resulted. The 
replies from the patient’s doctor correspond to 
the subjective statement in all cases. Thus this 
group of patients have definitely been helped 
by means of the operation. 

Eighteen patients stated that they were satis- 
fied with the treatment in that bv this means 
they had been freed from their fear of preg- 
nancy, but that they were disappointed that their 
general condition or their original disease had 
not improved. The average age for this group of 
patients was 31 vears and there was an average 
of 4 children per marriage. All the patients were 
sterilized on medical indication, 2 patients on 
pure medical indication, one because of congeni- 
tal dislocation of the hip and the other because 
of disseminated sclerosis. The remaining 16 pa- 
tients were sterilized on medico-psychiatrical in- 
dication. The psychiatric diagnoses were the fol- 
lowing: Five cases of neurasthenic neurosis, two 
cases of depressive neurosis, oligophrenia and 
constitutional psychopathia respectively, and fi- 
nally one case of manic-depressive psychosis. 

In 14 of the cases mentioned there has been, 
moreover, a question of poor economical con- 
ditions and in 4 cases of indifferent conditions. 
The patients concerned are therefore those who 
are satisfied with the operation, but in connec- 
tion with whom the reason for performing the 
operation was such that the treatment did not 
act curatively in itself. However, the patients are 
freed from the risk of the additional burden of 
physical and psychical strain which a new preg- 
nancy would bring about. In all cases the doctor’s 
statement agreed with that of the patients. 

A group of five patients have all stated that 
they are satisfied with the operation but they 
are of the opinion that symptoms have appeared 
post-operatively which must be due to the opera- 
tion. The average age for the patients in this 
group was 32 vears and they had born on an 
average 4 children each. The indications are 
distributed as follows: two patients were steril- 
ized with permission from the Ministry of Justice, 
one patient on purely medical indication (con- 
gestive heart failure) and two patients on medico- 
psvchiatrical indication (depressive neurosis, 
sensitive constitution). In three of the five cases 
named (permission from the Ministry of Justice, 
depressive neurosis and congestive heart failure) 
the symptoms were pre-menstrual pain and ir- 


regular menstruation; the psychiatric patient had, 
moreover, complained of pre-menstrual attacks of 
headache, nausea and vomiting. The remaining 
two patients (Permission from Ministry of Justice 
and depressive neurosis) stated that their nerves 
had been worse after the operation. In all five 
cases the doctor states that he has found objec- 
tive improvement. 

The problems concerning possible gynaecolo- 
gical sequelae of sterilization have been looked 
into by Woodside (1949), among others. He 
has shown the presence of gynaecological upset, 
which is to a greater or lesser extent pronounced 
in approximately one-third of the 48 previously 
sterilized women examined. The author con- 
cludes that the symptoms which appeared must 
be said to be the outcome of the patients’ pre- 
operative state of health, personality and marital 
conditions. 

The group which is of greatest significance for 
the investigation contains eight patients (Table 
3); these patients represent the worst subjective 
results in that the patients state that they have 
regretted the operation. 

Four patients can see that they have had bene- 
fit from the operation, but nevertheless they wish 
it undone. As argument for this wish one patient 
gives only the fact that although she can see that 
she has had benefit of the operation she regrets 
it nevertheless. Two women who are 31 and 34 
vears of age and have five and three children 
respectively state that they would like to have 
another child. The last patient in this sub-group 
is 27 vears old and has three children. She was 
sterilized on account of mental depression and 
low I. Q. and she states that she regretted the 
operation as her nerves had become worse. She 
added finally that she was far too young for such 
an operation. 

The last four patients represent the verv worst 
subjective results. They state that they have re- 
gretted the operation since they believe that they 
have had no benefit from it. Indications for oper- 
ation had been: 1) pronounced prolapse of the 
uterus and vagina; 2) neurasthenic neurosis and 
hysteria; 3) low intelligence, almost imbecility; 
and 4) imbecilitv. The reasons for dissatisfaction 
have been respectively: 1) desire for another 
child as the patient lost one of her 5 children 
shortly after the operation; 2) and 3) nerves 
and health have become much worse; 4) that a 
31 year old women who had two children had 
divorced and married again and would like to 
have a child with the new husband. 

As shown in Table 3, the patients’ doctors stated 
that objective improvement had been attained in 
five out of eight cases, and that in no case was 
the condition worsened after the operation. 

In assessing the clinical histories of this group 
of patients it will be noted that several points in 
the history place the patients in Binder’s 
groups. In no case has the patient expressed 
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Table 3. 
Survey of 8 patients who have regretted the operation. The first four, however, believe that they have had 
benefit from the operation. 





C - : à 
Age sv Diagnosis 
22 0 Inferior intellect “Regret ” 
31 5 Inferior intellect Patient would 
child 
34 } Inferior intellect 
child 
27 } Inferior intellect 
32 5 Severe prolapse 
of uterus and another 
vagina 
26 1 Neurasthenic Nerves worsened 
neurosis 
26 1 Of low intelli- Nerves and 
gence, almost 
imbecile 
31 |J Imbecile 


like another 


Reason 


like another 
Patient would like another 
Bad nerves, “was too young” 


Lost a child postop., would like 


health worsened 


Divorced, married again, would 
child 


Doctor 


Patient has not consulted doctor 
since operation 18 months ago. 


Physical and mental improvement. 
No complaints, physical or mental. 


No improvement in nerves. Looks 
after the home. 


Patient has consulted doctor once 
since operation 4 vears previously. 


Patient has been helped. 
Marriage improved. 

Innumerable complaints; all dis- 
appear following injection of 
distilled water. 

Patient unchanged, physically and 
mentallv. 





religious or moral feelings of guilt. It is a striking 
fact that six of the eight patients in the last group 
were sterilized on a medico-psychiatrical basis as 
a result of an intelligence defect. In the whole 
material the diagnosis of inferior intellect as the 
basis for the psychiatrical disease was made 15 
times. This means that between one third and 
one half of these patients are placed in the groups 
with the subjectively worst results. An explana- 
tion for this preponderance may perhaps be found 
in Binder’s supposition that mother feelings 
are usually strongly developed in women of low 
intelligence. Even if this is not in itself a contra- 
indication for sterilization of less intelligent 
women, in doubtful cases the patients’ degree of 
intelligence must be taken into consideration in 
that the least intelligent women are apparently 
most sensitive to this operation. 


CONCLUSION 

The investigation shows that in so far as 
patients who are being considered for treatment 
by means of sterilisatio tubarum are chosen ac- 
cording to Binder’s principle, 96 per cent of 
these will state their satisfaction with the opera- 
tion carried out. The subjective post-operative 
sequelae must therefore be accepted as being 
small and without significance. Five patients 
state that gvnaecological symptoms have arisen 
which they claim are due to the operation. These 
symptoms have, however, not been so pronounced 
that the patients have on these grounds regretted 
the treatment. The group which is helped least, 
subjectively, and which consists of eight patients 
is remarkable in that % of these women were 
sterilized because of their inferior intellect. MH 
would, therefore, be most correct in considering 


the suitability of patients for treatment by means 
of sterilization, in addition to considering B i n- 
der’s principles, to assess the degree of intelli- 
gence of the patient. In addition to the above- 
mentioned assessment of the subjective sequlac, 
it can be seen from the follow-up carried out that 
the patient’s objective condition, according to 
her own doctor, is in by far the majority of 
cases improved, and in no case worsened because 
of the operation performed. 


SUMMARY 
In order to find out the frequency of subjective 
sequlae of sterilisatio tubarum, 198 sterilized 
women were followed up. The patients were 
chosen pre-operatively according to Binder'’s 
principles. Binder claims that the following 
points in the history are contraindications: voung 
age, few children, a depressive, asthenic, sensi- 
tive psyche, marital relations, enforced 
sterilization, strongly developed mother feelings 

and hypochondriacal attitude. 


poor 


Follow-up shows that eight of the 198 patients 
have developed sequlae which are so marked that 
they have regretted the operation. Of these pa- 
tients, six were sterilized on a medico-psychia- 
trical basis as a result of inferior intellect. A total 
of 15 patients were sterilized on this basis. Thus 
approximately 40 per cent of the women of low 
intelligence are placed in the group with the 
worst results. 


The conclusion which must therefore be drawn 
from this is that in addition to considering B i n- 
de r’s principles, the patient’s state of intelligence 
must also be considered since the least intelligent 
women can least stand up to the operation. 
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CLIMACTERIUM 


WITH SPECIAL REFERENCE TO THE PSYCHO-SEXUAL RELATIONS 


Summary of thesis. 


BY A. LETH PEDERSEN 


A study has been made of 201 women who 
underwent bilateral-oophorectomy between the 
ages of 17 and 39 vears, by far the majority 
because of salpingooophoritis and ovarian cysts. 
Only 150 could be considered completely cas- 
trated. All were subjected to a personal follow-up 
examination after an average period of 11.4 vears. 

The symptomatology of the artificial climacter- 
ium does not qualitatively differ from that of 
the physiological climacterium. The symptoms, 
however, begin suddenly and are far more severe 
and more prolonged. The age at the time of oper- 
ation does not appear to affect the type, strength 
or duration of the symptoms. Afertility and men- 
ostasis are the only constant invariable symptoms 
which follow removal of the ovaries, but in 
practically all patients other symptoms from 
the sympathetic nervous system arise. These oc- 
cur most frequently and constantly in the form 
of vasomotor instability which in almost 100 % 
of ovariectomized women shows itself as hot 
flushes (in a number of cases also as some in- 
stability of the pulse and blood pressure as well 
as other individual vasomotor symptoms), and 
in the majority of cases “sympathetic” psychical 
symptoms also develop. In almost all cases the 
hot flushes begin a few weeks after the oophorec- 
tomy and rise sharply, reaching a maximum in 
the course of three months. In the characteristic 
cases with severe hot flushes this maximum level 
often lasts for more than 10 years, whereafter the 
hot flushes gradually decrease and disappear in 
the course of some years. 

More severe psychoneuroses are not a char- 
acteristic of the artificial climacterium, just as 
specific castration psychoses are not found. On 
the other hand, it is very common (in about two 
thirds of the cases) for mild but annoying psy- 
chical disturbances to occur, in the form of 
sympathetic neuroses with the following char- 
acteristic symptoms: restlessness, emotional in- 
stability, attacks of palpitations, sleeplessness, 
dizziness and a tendency to faint, severe headache 
of “uncharacteristic” type, moderate tiredness and 
slightly reduced working capacity. These symp- 


toms begin considerably later than the hot 
flushes, though usually within a year after the 
oophorectomy. They increase steadily over 
several vears and often first reach maximum 
strength after the hot flushes have begun to 
decline; they therefore run a very prolonged 
course. If psychical symptoms of appreciable 
severity have first become manifest and adequate 
treatment is not given, these symptoms must be 
expected to continue for about 15 years. 


It is probable that the psychical symptoms 
named are characteristic of, and stand in direct 
causal connection with, ovarian insufficiency. 
Also, although the individual symptoms cannot 
by any means be taken as “specific”, 1 consider 
it nevertheless justified to speak of a specific 
climacteric psycho-syndrome in view of the 
constancy and characteristic combination of 
symptoms and in connection with the fact that 
they are presumably the direct expression of a 
psychical reaction to the pathophysiological 
changes caused by ovarian insufficiency. 

This climacteric psycho-syndrome is veiled, 
however, in a number of patients, chiefly since 
mental conflicts (especially of conjugal-sexual 
form) and to a lesser degree constitutional fac- 
tors, as well as various other circumstances tend 
to alter the clinical picture. In most cases of 
surgical climacterium there seems to be no spe- 
cial difficulty in distinguishing the true climac- 
teric psycho-syndrome from the psycho-neurotic 
or other symptoms, whereas this can undoubtedly 
be extremely difficult in the physiological climac- 
terium where so many complicating conditions 
may be present, and where other “involutional” 
changes of non-ovarian origin may be concerned. 

The theory that the normal climacterium may 
be complicated by other involutional changes is 
based, among other things, on the fact that 15 % 
of the completely castrated women at the age of 
45 years (i.e, corresponding to the age of phy- 
siological climacterium and independent of the 
age at operation) experienced a worsening or 
recurrence of climacteric symptoms though of 
far milder and less characteristic form. These 
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symptoms, which obviously can not be of ovarian 
origin, must therefore be released by other (still 


unknown) pathophysiological conditions, and it 
becomes reasonable to suppose that these con- 
ditions may also be responsible for some of the 
symptoms of the physiological climacterium. 
Apart from the “faded climacteric” symptoms, it 
seems to apply to hypertension and arthritis, to 
a certain extent obesity, and possibly hair ab- 
normalities (thinning of the axillary and pubic 
hair, and hirsutism). If such svmptoms develop 
after castration they do so only when the women 
are between the ages of 40 and 50 vears (inde- 
pendent of the age at castration), and I do not 
therefore consider that they can be caused by 
ovarian insufficiency, but that the often asserted 
causal relation to this is based on the fact that 
from an age viewpoint the occurrence of these 
symptoms corresponds exactly with the physio- 
logical climacterium. 

With regard to obesity, the origin is undoubted- 
ly very complicated, but apart from a certain pos- 
sibility of temporary difficulty in regulating the 
appetite in connection with the oophorectomy, 
the development of fat seems to have no causal 
connection with ovarian insufficiency. Of the re- 
maining pathogenic factors connected with obe- 
sitv, the psychogenic undoubtedly dominates 
(sexual or other states of tension). 

Hormone treatment is judged to be indicated 
in almost all cases of surgical climacterium be- 
fore the 40th vear, but only about 10 % of the 
completely castrated women had received ade- 
quate treatment. It is very important that treat- 
ment is commenced immediately after the oophor- 
ectomy with sufficient and continuous dosage 
according to need, and in the hot flushes one has 
a very sensitive gauge, in that the dosage given 
should be sufficient to prevent completely the 
typical climacteric hot flushes. In this way it 
seems possible in the large majority of cases to 
prevent the development of the typical climac- 
teric discomforts (the vasomotor symptoms and 
the climacteric psycho-syndrome). If the psycho- 
syndrome has been present for some time, treat- 
ment is considerably more difficult, though as 
a rule the symptoms respond favourably to hor- 
mone therapy. On the other hand, psycho-neuroses 
and depressive psychoses which arise during the 
climacterium seem to be almost completely un- 
affected by hormone treatment. 

In about 15 % of the ovariectomized women 
sexual life had improved after the operation. 
There was a rise of only 13 % in the number of 
frigid women from the time of operation to the 
follow-up examination, and the frequency of fri- 
gidity in the castrated women was not higher 
than may be expected among women of a similar 
age in our society. This and various other con- 
siderations seem to make it highly probable that 
sastration has no biological effect on the adult 


woman's sexual feelings, neither with regard to 
intensity or form, nor on the capacity for exe 
periencing orgasm. It is, however, very important 
to bear in mind the difference between libido 
(À. e., sexual feeling), and the sensitivity of the 
sex organs to physical stimulation, among other 
things because the gonadal hormones (especially 
androgens), can increase this sensitivity and 
thereby possibly in some cases promote orgasm, 
while libido is a purely mental phenomenon and 
can onlv be influenced psychicallv. 

It is common for women to experience rhythmic 
swings in the strength of their sexual feelings 
and the need for sexual release, with the highest 
point around the time of menstruation, and prac- 
tically all who have studied the question consider 
that this is dependent on the cyclic variation in 
the functions of the ovaries. It is therefore worthy 
of note that at least 15 % of the completely 
castrated women, in spite of the absence of men- 
struation, experienced rythmically occurring 
somatic and psychical symptoms corresponding 
to the premenstrual tension-syndrome. It was 
characteristic of these women that they lived an 
unsatisfactory sex-life, and I consider that their 
rhythmic symptoms were released bv a sexual- 
need tension. 

This also casts doubt on the current theory con- 
cerning the pathogenesis of the pre-menstrual 
tension syndrome, and I find it natural to put 
forward the theory that this syndrome is primarily 
due to a periodic emotionel condition of tension 
resulting from unsatisfied sexual need. This emo- 
tional component in the sexual-need tension which 
is not released in an adequate wav is often 
discharged through various affects which I find 
it reasonable to name: the sexual-relaxation syn- 
drome. A prolonged sexual tension of this kind 
can also produce somatic symptoms, especially 
stasis in the pelvis minor with its consequent 
symptoms, for which I propose the name “pelvic 
stasis syndrome”. 

Although several of the symptoms which are 
often considered to be basically connected with 
the climacterium — especially asexualisation, 
obesity, hypertension and arthritis — are thus 
hardly directly due to ovarian insufficiency. 
Complete oophorectomy is still a most serious 
operation for women in the child-bearing age, 
since they are thereby excluded from fulfilling the 
female nature’s deepest and most creative purpose, 
viz., to conceive and bear children, which can 
give rise to serious mental conflict. At the same 
time, these women must go through a surgical 
climacterium during which most of them are 
liable to develop very disturbing psychosomatic 
symptoms of up to 20 years’ duration. 
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